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PREFACE. 


This  Fifth  Book  op  Lessons  has  been  com- 
piled as  a  portion  of  the  plan  of  progressive  Les- 
sons, partially  developed  in  the  preceding  Books. 
Its  object  is  to  carry  forward  the  Listruction  of 
the  more  advanced  Pupils,  into  subjects  which 
had  been  but  briefly  noticed,  or  altogether  omitted, 
in  the  former  Numbers  of  the  Series. 
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FIFTH  BOOK. 


SECTION  I. 
PHYSICAL  GEOGRAPHY  AND  GEOLOGY. 


ROTUNDITY  OF  THE  EARTH. 


A  GREAT  variety  of  appearances,  both  on  the  surface 
of  the  earth,  and  in  the  heavens,  proves  conclusively, 
that  the  earth  is  a  spherical  or  round  body. — 1.  When 
we  stand  on  the  sea-shore,  while  the  sea  is  perfectly 
calm,  we  perceive  that  the  surface  of  the  water  is  not 
quite  plain,  but  convex,  or  rounded;  and  if  we  are  on 
the  side  of  an  arm  of  the  sea,  and,  with  our  eyes  near 
the  water,  look  towards  the  opposite  coast,  we  plainly 
see  the  water  elevated  between  our  eyes  and  the  shore, 
so  as  to  prevent  our  seeing  the  land  near  the  edge  of 
Ae  water. — 2.  When  an  object  is  seen  at  a  distance 
apon  the  surface  of  the  earth,  a  part  of  its  base  is  hid 
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ftom  the  Tiew.  Am  the  distance  if  lessened,  a  gfMtif 
portion  of  the  object  becomes  visible,  and  when  brought 
sufficiently  near,  the  whole  of  it  is  seen.  If,  on  the  other 
hand,  the  distiDoe  is  increased,  the  visible  part  of  the 
bodj  is  conttfinally  dimininhed,  and  at  last  the  object 
entirely  disappears.  Every  person  who  has  paid  the 
slightest  atttuition  to  the  manner  in  which  mountains, 
towers,  and  ships,  begin  to  nppoar  and  disappear,  must 
be  familiar  with  these  fuct«. — 'i.  Magellan,  Prake, 
Anson,  and  other  navigators,  by  holding  an  easterly 
or    •  course,   at   last  arrived   at   the    point  of 

then  ,  ure.  They,  thus  sailed  upon  a  line,  which, 
in  one  revolution,  returned  into  itself,  ending  where  i* 
began ;  and,  therefore,  the  surface  on  which  it  wa* 
described,  must  be  a  sphere,  or  must  resemble  a  sphere. 
This  was  further  confirmed  by  the  vovages  of  Captain 
Cook,  towards  the  south  pole,  from  which  it  appeared 
that  the  course  rouud  the  earth  gradually  -  diminished 
as  it  approached  the  pole. — i.  When  we  travel  a  con- 
siderable distance  from  north  to  sonth,  or  from  south  to 
north,  a  number  of  new  stars  successively  appear  in  the 
heavens,  in  the  quarter  to  which  we  are  advancing,  and 
many  of  those  in  the  opposite  quarter  gradually  dis- 
appear, which  would  not  happen  if  the  earth  were  a 
plane  in  that  direction. — 5.  All  these  proofs  are  con- 
firmed and  illustrated  by  eclipses  of  the  moon,  which 
present  an  ocular  demonstration  of  the  earth's  rotundity. 
An  eclipse  of  the  moon  is  caused  by  an  intervention  of 
the  body  of  the  earth  between  the  sun  and  the  moon ; 
in  which  case,  the  shadow  of  the  earth  falls  upon  the 
moon.  This  shadow  is  found  in  all  cases,  and  in  every 
position  of  the  earth,  to  be  of  a  circular  figure;  which 
jncontrovertibly  proves,  that  the  whole  mass  of  land 
mod  water,  of  which  the  earth  is  composed,  is  nearly  of 
a  globular  form. 

It  may  be  objected  that  the  earth  cannot  be  of  a 
spherical  form,  as  its  surface  presents  the  most  irregular 
appearances,  being  in  innumerable  places  elevat<»d  into 
mountains,  ur  depressed  into  valleys.     But  tli<  i 

larities  bear  no  greater  proportion   to  its  \s  k 

than  a  few  grains  of  sand  to  a  common  terrestrial  globe 


the  highest  mountains  on  its  surface  being  little  mora 
than  the  two  thousandth  part  of  its  diameter.  Some 
of  the  mountains  on  the  surface  of  the  moon  are  higher 
than  those  on  the  earth,  and  yet  that  body  appears, 
both  to  the  naked  eye,  and  through  a  telescope,  of  a 
spherical  figure.  Equally  futile  is  the  objection,  which 
has  been  improperly  and  ignorantly  drawn  from  the 
expressions  occasionally  to  be  met  with  in  the  Bible. 
The  object  of  the  inspired  writers  who  used  these  ex- 
pressions, was  not  to  advance  a  true  system  of  natural 
philosophy,  or  to  correct  the  popular  errors  of  the  day, 
in  matters  of  mere  science,  but  to  illustrate  or  enforce 
some  precept  or  doctrine,  or  to  record  the  occurrence 
of  some  remarkable  event,  which  could  not  have  been 
done  intelligibly  but  by  adopting  expressions  in  agree- 
ment with  the  opinions  of  the  age. 

On  the  knowledge  of  the  spherical  figure  of  the  earth, 
the  art  of  navigation  in  a  great  measure  depends;  and 
all  the  voyages  of  discovery,  which  have  been  made 
in  later  years,  were  undertaken  in  consequence  of  the 
knowledge  of  this  fact.  Had  mankind  remained  unac- 
quainted with  this  discovery,  the  circumnavigation  of 
the  globe  would  never  have  been  attempted — vast  portions 
of  the  world  would  have  remained  unknown  and  un- 
explored— no  regular  intercourse  would  have  been  main- 
tained between  the  various  tribes  of  the  human  race — 
and,  consequently,  the  blessings  of  Divine  Revelation 
could  never  have  been  commimicated  to  the  greater  part 
of  the  Gentile  world. 


GENERAL  VIEW  OP  THE  GLOBE. 

In  looking  over  a  map  of  the  world,  it  is  seen  at 
once  that  the  surface  consists  of  various  spaces  of  land, 
surrounded  by  an  extensive  field  of  water  called  the 
sea  or  ocean.  Of  these  spaces  of  land  two  are  of  vast 
extent,  and  on  this  account  are  termed  continents.  The 
larger  of  these  continents  includes  the  three  divisions 


f|i  Sorop*)  AfU,  and  Africa,  and  tB  distingnished  by 
fis  title  of  the  Old  World,  from  its  having,  till  the 
difooTery  of  America  by  Columbus,  in  tho  year  1402, 
been  the  only  part  of  the  globe  with  the  c.\  t 

which  Europeans  were  acquainted.  The  oti<  ,  :  b 
includes  North  and  South  America,  is  named  the  New 
Worid. 

The  general  direction  of  the  land  in  the  two  con- 
tinents is  entirely  different.  In  America,  it  is  from 
pole  to  pole:  in  the  Old  World  it  is  from  south-west 
to  north-east;  and  if  we  keep  Africa  out  of  view,  it  is 
almost  parallel  to  the  equator.  The  longest  straight 
line  that  can  be  drawn  on  the  old  continent  commences 
on  the  western  coast  of  Africa,  from  about  Capo  Verd, 
and  extendi  to  Behriug's  Strait  iu  the  north-ea^t  of  Asia. 
It  is  about  11,000  miles  in  length.  A  similar  line, 
toaoed  along  the  new  continent,  passes  from  the  strait 
of  Terra  del  Fuego  to  the  northern  shore  of  North 
America,  and  is  nearly  9,000  miles  long.  In  both 
continents  the  direction  of  the  large  peninsulas  is 
similar,  almost  all  of  them  running  towards  the  ^ 
This  is  the  cabe  with  South  America,  California,  Fiu..uc, 
/^l^lfR^  and  Greenland  iu  the  New  World ;  and,  in  the 
Old,  with  Scandinavia,  Spain,  Italy,  Greece,  Africa, 
Arabia,  Hindostan,  Malaya,  Cambodia,  Corea,  and 
Kamtschatka.  The  only  exceptions  to  this  remark  are 
the  peninsula  of  Yucatan  in  Mexico,  and  that  of  Jut- 
land in  the  north-west  of  Europe.  Both  of  these  are 
directed  towards  the  north ;  but  they  consist  of  plains 
and  alluvial  land,  whereas  the  other  peninsulas  are 
more  or  less  of  a  mountainous  character.  There  is  a 
further  resemblance  between  the  two  continents,  from 
each  being  divided  into  two  parts  by  an  isthmus.  But 
in  the  character  of  their  outlines  they  differ  very  much ; 
for  while  the  coast  of  the  Old  World  (excepting  Africa) 
u  broken  equally  on  all  sides  by  guliis,  bays,  and  inland 
MM,  the  New  World  has  a  series  of  openings  on  its 
•utem  shore  only.  On  its  western  side,  the  only  inlet 
of  any  magnitude  is  the  gulf  of  California. 

Besides  the  two  continents,  many  extensive  jpordona 
if  land  are  dispersed  through  the  ooeao,  pArtwnlwdiy 


the  immense  regions  of  New  Holland,  which  occupy  a 
space  nearly  as  large  as  the  whole  of  Europe.  There 
are  also  the  islands  of  New  Guinea,  Borneo,  Mada- 
gascar, Sumatra,  Japan,  Great  Britain,  New  Zealand, 
Ceylon,  Iceland,  Cuba,  Java,  and  thousands  of  others, 
of  diflferent  dimensions,  scattered  through  the  Pacific, 
the  Indian,  and  the  Atlantic  Oceans,  and  which  form  a 
very  considerable  portion  of  the  habitable  regions  of  the 
globe. 

The  ocean  surrounds  the  earth  on  all  sides,  and 
penetrates  into  the  interior  parts  of  many  countries, 
sometimes  by  large  openings,  and  frequently  by  small 
straits.  Though  it  is,  strictly  speaking,  but  one  im- 
mense body  of  water,  extending  in  various  directions, 
yet  different  names  have  been  appropriated  to  different 
portions  of  it.  The  Pacific  Ocean,  divided  by  the 
equator  into  North  and  South,  is  inclosed  between 
America  on  the  East,  and  New  Holland,  the  islands  of 
Java  and  Sumatra,  and  the  continent  of  Asia,  on  the 
west;  on  the  north,  it  terminates  at  Behring's  Strait. 
The  seas  of  China,  Japan,  Okhotsk,  &c.  form  parts  of 
this  ocean.  The  Indian  Ocean  lies  between  Africa  on 
the  west,  and  the  peninsula  of  Malaya,  with  the  islands 
of  Sumatra,  Java,  &c.  and  new  Holland,  on  the  east, 
and  is  bounded  by  Persia  and  Hindostan  on  the  north. 
The  Red  Sea  or  Arabian  Gulf,  the  Persian  Gulf,  and 
the  Bay  of  Bengal,  are  all  parts  of  this  ocean.  The 
Southern  or  Antarctic  Ocean  is  bounded  on  the  north, 
by  a  line  drawn  from  Cape  Horn  to  the  Cape  of  Good 
Hope,  thence  to  Van  Dieman's  Land,  and  again  by  the 
south  of  New  Zealand  to  Cape  Horn.  These  three 
oceans  form  what  may  be  called  the  great  South-Eastern 
Basin,  the  waters  of  which  cover  nearly  half  the  globe. 
The  Atlantic  Ocean  commences,  in  the  south,  from  a 
line  drawn  from  Cape  Horn  to  the  Cape  of  Good  Hope, 
and  is  terminated  on.  the  north  by  the  Arctic  Circle. 
It  is  divided  into  North  and  South  by  the  equator,  and 
its  branches  are  the  Mediterranean,  the  North  Sea  or 
Grerman  Ocean,  the  Baltic,  Baffin's  Bay,  Hudson's 
Bay,  the  Gulf  of  Mexico,  and  the  Caribbean  Sea.  The 
Arctic  or  Northern  Ocean  surrounds  the  North  Pole, 
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uid  is  bounded  on  the  south,  bj  the  Arctic  Circle,  and 
the  northern  shores  of  the  two  continents.     Tb(  > 

and  Arctic  Oceans  may  be   called  the  Wester  ., 

which  forms  a  channel  between  the  Old  and  New 
Worlds. 

The  Ocean,  which  is  thus  subdivided,  is  spread  over 
nearly  seven-tenths  of  the  globe ;  bat  it  is  remarkable 
how  unequally  the  land  ana  water  are  distributed.  If 
we  compare  the  northern  and  southern  hemispheres, 
that  is,  the  two  equal  purt»  into  which  the  globe  is 
divided  by  the  equator,  we  shall  find  that,  if  the  quan- 
tity of  land  in  the  uorthom  hemisphere  be  represented 
by  16,  the  quantity  in  the  southern  will  be  scarcely 
equal  to  6.  Buffon  and  some  otin-r  pliilosopherfi,  there- 
fore, asserted  that  a  great  continent  n 
the  south  pole,  iu  order  to  counterb:i)  i 

land  in  the  northern  hemisphere ;  but  the  high  southern 
latitudes  have  as  yet  been  found  to  contain  only  a  few 
islands.  This  fact,  however,  does  not  prove  that  there 
is  a  less  mass  or  weight  of  land  in  the  southern  than  in 
the  northern  hemispheres;  for  it  is  possible  that  the 
land  may  be  only  rather  depressed  in  the  south,  and 
consequently  covered  by  the  sea. 


MOUNTAINS. 


Mountains  are  distributed  in  various  forms  and  sifet 
through  every  region  of  the  globe,  and  serve  as  a  sort 
of  connecting  band  to  the  other  portions  of  the  earth's 
(mr&oe.  The  largest  mountains  are  generally  arranged 
in  immense  chains,  which  extend,  in  nearly  the  same 
direction,  for  several  hundreds,  and  even  thousands  of 
miles.  The  highest  in  the  world  are  the  Himalayas,  in 
the  north  of  Bengal,  on  the  borders  of  Tibet.  The 
loftiest  mountain  in  this  range,  is  stated  to  be  about 
27,000  feet,  or  a  little  more  than  five  miles  in  perpen- 
dicular height,  and  is  visible  at  the  di^  "  -30 
miles.  Next  to  the  Himalayas,  are  ti  .in 
South  America,  which  extend  more  than  4,000  miles 


in  length,  from  the  province  of  Quito  to  the  Straits  of 
Magellan.  The  highest  summit  of  the  Andes  is  Chim- 
borazo,  which  is  said  to  be  20,600  feet,  or  nearly  four 
miles  above  the  level  of  the  sea.  The  highest  motintains 
in  Europe  are  the  Alps,  which  run  through  Switzerland 
and  the  north  of  Italy;  the  Pyrennees,  which  separate 
France  from  Spain;  and  the  Dofrafeld,  which  divide 
Norway  from  Sweden.  The  most  elevated  ridges  in 
Asia,  are  the  Himalaya,  Taurus,  Imaus,  Caucasus, 
Ararat,  with  the  Uralian,  Altaian,  and  Japane  semoun- 
tains;  in  Africa,  Mount  Atlas,  and  the  Mountains  of 
the  Moon. 

In  order  to  obtain  a  connected  view  of  the  loftiest 
and  most  extensive  system  of  mountains  upon  the  globe, 
we  must  suppose  ourselves  placed  in  New  Holland,  with 
our  face  turned  towards  the  north ;  America  will  then 
be  on  the  right,  Asia  and  Africa  ou  the  left.  From 
Cape  Horn  to  Behring's  Strait,  along  the  western  coast 
of  America,  there  is  an  almost  uninterrupted  range  of 
the  highest  mountains.  From  Behrin«'s  Strait  again 
succeeds  an  enormous  line  passing  in  a  south-westerly 
direction  through  A^ia,  leaving  China  and  Hindostan 
to  the  south,  somewhat  interrupted  as  it  approaches 
Africa,  but  still  to  be  looked  upon  as  continuing  its 
course  in  the  mountains  of  Persia  and  Arabia  Felix. 
From  Cape  Guardafui  in  Africa  to  the  Cape  of  Good 
Hope,  there  appears  to  be  a  chain  which  completes  the 
view.  The  series  of  mountains  which  we  have  thus 
followed,  is  in  the  form  of  an  immense  irregular  curve, 
which  comprises  within  it  the  Pacific  and  Indian  Oceans, 
with  their  innumerable  islands,  besides  a  portion  of 
Asia,  including  China,  the  Birman  dominions,  and  the 
Indian  peninsula.  It  presents  a  steep  face  towards 
these  oceans;  while,  on  the  other  side,  the  land  very 
generally  slopes  towards  the  Atlantic  and  Arctic  Oceans. 

But,  though  the  most  considerable  elevations  of  the 
surface  of  the  earth  are  thus  formed  into  chains,  some 
mountains  are  completely  insulated,  that  is,  are  quite 
remote  from  any  chain  or  group.  Volcanoes  are  more 
particularly  of  this  kind.     The  term  volcano  is  derived 


from  Tulcan,  the  name  which  the  Romans  gave  to 
their  imaginary  god  of  fire,  and  is  applied  to  those 
mountains  which  send  fortli  from  their  summit  or  sides, 
flamo,' smoke,  ashes,  and  streams  of  melted  matter  oalli  'i 
lava.  Upon  ascending  to  the  top  of  a  mountain  of  liiis 
kind,  there  is  found  to  be  an  immense  and  deep  hollow, 
which  is  denominated  tho  crater  or  cup.  From  most  of 
the  volcanoes  which  arc  not  extinct,  there  is  a  smoke 
more  or  less  frequently  arising;  but  the  emptions, 
which  are  discharges  of  stones,  ashes,  lava,  &o.  ac- 
companied with  lofty  columns  of  fire,  violent  explonons. 
and  concussions  of  the  earth,  happen  at  irregular  and 
sometimes  very  long  intervals.  It  seems  to  be  a  very 
general  rule  that  the  greater  the  mass  and  the  elevation 
of  the  mountain,  tho  less  frequent  and  more  tremendous 
are  tho  eruptions.  Stromboli,  the  small  voloano  on 
one  of  the  Lipari  islands,  is  ulinost  always  burning; 
.Vesuvius  hsH  more  frequent  eruptions  than  Etna;  while 
the  immense  summits  of  the  Andes,  Cotopuxi  and  Tun- 
gurahua,  have  an  eruption  hardly  once  in  a  century. 
The  volcanoes  of  America,  besides  the  common  lava  and 
rocks,  &c.,  cast  out  scorified  clay,  carbon,  sulphur,  and 
water,  accompanied,  in  some  instances,  by  fishes.  The 
mountain  of  3Iaccaluba  in  Sicily,  some  hills  near  the 
town  of  Zaman  in  the  Crimea,  and  a  volcano  which 
is  situated  towards  the  middle  of  tho  island  of  Java,  in 
a  plain  abounding  with  salt  springs, -send  forth  eruptions 
of  mud. 

It  is  remarkable  that,  in  the  Old  Continent,  the 
principal  chains  of  mountains  contain  no  volcanoes,  and 
that  islands  and  the  extremities  of  peninsulas  are  alone 
the  seats  of  these  convulsions;  while  in  the  New  World, 
the  immense  range  which  runs  along  the  shore  of  the 
Pacific  Ocean,  possesses  more  volcanoes  than  are  to  be 
met  with  in  the  whole  of  the  Old  Continent  and  its 
adjacent  islands.  No  volcano  has  yet  been  di.«covored 
on  the  continent  of  Africa,  but  most  of  its  Ln<)ur>s  of 
Islands  are  distinguished  by  them.  A  line  dr 
the  Great  Pacific  tXsean,  so  as  to  include  the  i  .  _  c 

of  mountains  on  the  west  of  Americu,  the  A-i.ttio 
peninsula  of  Kamtschatka,  and  the  islands  of  Sumatra 
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•nd  JaT»,  will  have  within  it  by  far  the  greatest  and 
meet  extensive  volcanic  system  on  the  globe.  From 
Terra  del  Fuego  (the  land  of  fir t)  to  the  peninsula  of 
Ala^a,  a  complete  series  of  volcanoes  may  be  traced. 
The  Aleutian  islands,  which  stretch  from  that  peninsula 
to  the  opposite  peninsula  of  Kamtscbatka,  possess  several. 
On  Kamtschatka  there  are  some  of  great  violence.  The 
islands  of  Japan  and  Formosa  have  several;  and,  be- 
ginning with  Sumatra  and  Java,  they  are  scattered  over 
all  that  immense  archipelago,  which  forms  so  remarkable 
a  feature  of  the  Pacific  Ocean.  In  the  Indian  Ocean, 
the  islands  of  St.  Paul,  Amsterdam,  and  Bourbon, 
have  volcanoes  in  action.  The  most  formidable  volcanoes 
of  the  Mediterranean,  are  Etna  in  Sicily,  and  Vesuvius 
near  the  coast  of  Naples.  Between  these  two  moun- 
tains are  the  Lipari  islands,  all  of  volcanic  character. 
The  Atlantic  Ocean  contains  several  groups  of  this 
kind;  Iceland  has  suflfered  frequently  from  the  terrific 
eruptions  of  its  volcanoes;  the  Azores  and  the  Canaries, 
and  some  of  the  West  India  islands,  also  experience  the 
effects  of  subterranean  fire.  In  some  places  parts  of 
the  land  which  are  covered  by  the  waters  of  the  ocean, 
are  the  seats  of  volcanoes;  and  it  has  sometimes  hap- 
pened that  new  islands  have  been  formed  during  sub- 
marine eruptions.  Several  mountains  bear  evident  marks 
of  having,  at  some  very  distant  period,  been  the  outlets 
of  fires,  and  on  this  account  they  are  called  extinct 
volcanoes.  Altogether  about  205  volcanoes  are  known, 
including  only  those  which  have  been  active  within  a 
period  to  which  history  or  tradition  reaches. 


THE  OCEAN. 


The  vast  body  of  water  which  surrounds  the  conti- 
nents, and  is  the  common  receptacle  of  their  running 
waters,  is  indispensably  necessary  to  the  support  of 
animal  and  vegetable  existence  upon  the  earth.  Its 
perpetual  agitations  purify  the  air;  and  the  vapours 
v^oh  the  atmosphere  draws  from  its  sur£aoe,  being 
2» 
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fOndflBied  and  d'^i^Mned  through  the  npper  regiooB,  form 
donds,  whioh  are  the  source  of  a  constAnt  supply  of 
rain  and  moisture  to  the  land.  Tho  ooean,  also,  bj 
facilities  for  communication  which  it  offers,  u  tho  means 
of  uniting  the  most  distant  nations,  while  it  enables 
them  to  interchange,  with  mutual  advantage,  the  pro- 
ductions of  their  several  climates. 

The  bottom  of  the  sea  appears  to  have  inequalities 
similar  to  those  on  the  surface  of  the  continents;  the 
depth  of  the  water  is  therefore  extremely  various. 
There  are  vast  spaces  where  no  bottom  has  been 
found;  but  this  does  not  prove  that  the  sea  is  bottomless, 
beoanae  the  line  is  able  to  reach  to  but  a  comparatively 
•mall  depth.  If  wo  were  to  found  our  opinion  upon 
analogy,  we  might  concludo  that  the  greatest  depth  of 
the  ocean  is,  at  least,  equal  to  tho  height  of  the  loftiest 
mountains,  that  is,  between  *JO,000  and  30,000  feet. 
Along  the  coast,  its  depth  h.i8  always  been  found  pro- 
portioned to  the  height  of  the  Khoro.  When  the  coast 
IS  high  and  mountainous,  the  sea  that  washes  it  is  deep; 
but  when  the  coast  is  low,  the  water  is  shallow.  If  we 
reckon  its  average  depth  at  two  miles,  the  ocean  will 
contain  296  millions  of  cubical  miles  of  water.  We 
shall  have  a  more  specific  idea  of  this  enormous  mass 
of  water,  if  we  consider  that  it  is  sufficient  to  cover  the 
whole  globe  to  the  height  of  more  than  eight  thousand 
Caet;  and  if  this  water  were  reduced  to  one  spheriail 
maas,  it  would  form  a  globe  of  more  than  800  miles  in 
diameter. 

The  general  colour  of  the  sea  is  a  deep  bluish  green, 
which  becomes  clearer  towards  the  coasts.  This  colour 
is  thought,  by  some,  to  arise  from  the  same  cause  as  the 
asure  of  the  nky;  it  is  probable  that  the  former  is  duo 
to  the  rays  of  blue  light  being  reflected  in  the  greatest 
quantity  from  the  watei,  and  the  latter  to  their  being 
reflect«d  in  the  greatest  quantity  from  the  particles  or 
the  air.  The  other  colours  exhibited  in  parts  of  the  aea, 
depend  on  causes  which  are  local,  and  sometimes  decep- 
tive. The  Mediterranean  in  its  upper  part  is  said  to 
have  at  times  a  purple  tint.  In  th^gulf  of  Guinea  the 
pea  is  white;  around  the  Maldive  islands  it  is  blaok; 
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and  in  some  places  it  has  Iveen  observed  to  be  red. 
These  appearances  are  probably  occasioned  by  vast 
numbers  of  minute  marine  insects,  by  the  nature  of  the 
soU,  or  by  the  infusion  of  certain  earthy  substances  in 
the  water.  The  green  and  j'ellow  shades  of  the  sea 
proceed  frequently  from  the  existence  of  marine  vege 
tables  at  or  near  the  surface. 

The  water  of  the  sea  contains  several  extraneous  sub- 
stances, in  proportions  varying  in  different  places.  The 
component  parts,  in  addition  to  pure  water,  are  com- 
monly sulphate  of  soda ;  chloride  of  sodium  (common 
salt);  chlorides  of  calcium,  magnesium,  and  potassium ; 
with  some  organic  matter.  Common  salt,  which  for 
salting  meat  is  preferred  to  the  salt  of  springs,  is 
obtained  by  boiling  the  sea  water  so  as  to  evaporate 
it.  The  saltness  of  the  sea  appears,  with  some  local 
exceptions,  to  be  less  towards  the  poles  than  near  the 
tropics;  and,  in  particular  places,  it  varies  from  tem- 
porary causes.  The  violent  tropical  rains  have  an  effect 
in  diminishing  it,  especially  near  coasts,  where  an  in- 
creased volume  of  fresh  water  is  brought  down  by  the 
rivers.  The  Baltic  is  at  all  times  less  salt  than  the 
ocean,  and  when  a  strong  east  wind  keeps  out  the  North 
Sea,  its  waters  are  said  to  become  almost  fit  for  domestic 
uses.  The  most  curious  phenomenon  of  all,  is  that  of 
springs  of  fresh  water  rising  up  in  the  midst  of  the  sea. 
In  the  bay  of  Xagua,  on  the  southern  coast  of  Cuba, 
springs  of  this  kind  gush  up  with  great  force  at  the 
distance  of  two  or  three  miles  from  the  land ;  and  others 
occur  near  Goa,  on  the  western  coast  of  Hindostan,  and 
in  the  Mediterranean  Sea,  not  far  from  Marseilles. 
Various  theories  have  been  advanced  to  account  for  the 
saltness  of  the  ocean.  Some  assert  the  existence  of  vast 
beds  of  salt  at  its  bottom.  Others  have  supposed  that 
the  sea  may  have  originally  received  all  its  saline  par- 
ticles from  those  existing  on  the  surface  of  the  earth, 
which  were  dissolved  and  carried  down  to  the  ocean  by 
the  action  of  the  rivers.  The  most  probable  solution 
of  the  matter  is,  that  it  is  an  essential  and  absolute 
qtiality  impressed  upon  it  from  the  creation  of  the 
world  by  the  Great  Author  of  nature.     Its  presence, 
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uited  to  the  uHaa  of  the  tides  and  watw,  praMrvM 
^bo  IM88  of  vaton  from  corruption,  and  at  the  aame 
time  giTOt  it  a  speoifio  gravity  which  enables  it  more 
easily  to  float  the  large  bodies  whluh  movu  iu  it,  or  upon 
its  surface.  The  bitterness  which  exists  iu  bea-water, 
but  apparently  not  beyond  a  certain  depth,  is  with 
much  probability  considered  to  be  owing  partly  to  the 
Tegotable  and  animal  matter  held  there  in  a  stnie  of  <ie> 
composition;  and  partly  to  some  of  the  salts  is. 

From  the  former  cause  some  account  for  th  ns 

appearance  which  the  sea  often  presente  at  nighty  par- 
ticularly in  summer  or  autumn,  while  others  ascribe  it 
to  electricity,  ur  to  innumerable  minute  animaiti  moving 
rapidly  through  the  water  in  all  directions. 

Water  being  a  bad  conductor  of  heat,  the  temperature 
of  the  sea  changes  much  less  suddenly  than  that  of  the 
atmosphere,  and  is  by  no  means  hubject  to  such  ex- 
tremes as  the  latter.  It  is  also  modified  by  currents, 
which  mingle  together  the  wat^r.-*  of  different  depths 
and  regions,  and  by  the  neigh  1  i  uf  shallows  and 

banks.     Thus  bays,  inland  sc.  iU  spaces  among 

clusters  of  islands,  where  the  aeiiou  of  the  waves  is 
more  confined,  and  the  water  usually  of  leas  depth  than 
at  a  distance  from  land,  are  the  most  favourable  places 
for  the  production  and  accumulation  of  marine  ice.  It 
is  on  this  account  that  the  navigation  of  the  Baltie  is 
annuallv  stopped  by  the  ice  iu  a  latitude  not  more 
northerly  than  that  of  tracts  whieii,  in  the  :  lUi 

are  always  open  to  the  passage  of  hhips.  In  !.«.•  .u-....cr, 
ice  extends  from  five  to  eight  degrees  farther  from  the 
■outh  than  from  the  north  pole,  owing,  it  is  probable, 
to  the  almost  entire  absence  of  land  near  the  Antarctic 
Circle;  while  the  north  pole  is  so  nearly  sui  '  I>y 

land,  that  the  ice  of  the  Arctic  Ocean  is  si.  id 

«uinot  be  carried  forward  to  such  a  distance  by  the 
flurrent,  which  sets  towards  the  equator. 

The  ocean  has  three  kinds  of  motion.  The  first  is 
that  undulation  which  is  produced  by  the  wind,  and 
which  is  entirely  confined  by  its  surface.  The  second 
motion  is  that  continual  tendency  which  the  whole 
waltr  in  the  sea  has  towards  tlie  west,  which  is  greater 
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Dear  the  equator  than  towards  the  poles.  It  begins  on 
the  ireat  side  of  America,  when  it  is  moderate ;  but  as  the 
waten  advance  wesstward,  their  motion  is  accelerated; 
ind  after  having  traversed  the  globe,  they  strike  with 
great  violence  on  the  eastern  shore  of  America.  Being 
stopped  by  that  continent  they  rush,  in  the  form  of  an 
impetuous  current  called  by  navigators  the  Gulf-stream, 
into  the  Gulf  of  Mexico,  and  thence  proceed  along  the 
coast  of  North  America,  till  they  come  to  the  south 
side  of  the  great  bank  of  Newfoundland,  when  they  turn 
suddenly  off  and  run  down  tiiiuugli  tiio  Azores,  or 
Western  Isles.  This  motion  is  most  probably  owing  to 
the  dinmal  revolution  of  the  earth  on  its  axis,  which  is 
in  a  direction  contrary  to  the  current  of  the  sea.  The 
third  motion  is  the  tide,  which  is  a  regular  swell  of  the 
ocean  every  12  J  hours.  This  motion  is  now  ascertained 
to  be  owing  to  the  attractive  influence  of  the  moon,  and 
also  partly  to  that  of  the  sun.  There  is  also  a  flux  and 
refinx  at  the  same  time,  in  two  parts  of  the  globe, 
and  these  are  opposite  to  each  other;  so  that  when  our 
antipodes  have  high  water,  we  have  the  same.  When 
the  attractive  powers  of  the  sim  and  moon  act  in  the 
same  direction,  which  happens  at  the  time  of  new  and 
full  moon,  we  have  the  highest  or  spring  tides;  but 
when  their  attraction  is  opposed  to  each  other,  which 
happens  at  the  quarters,  we  have  the  lowest  or  neap 
tides. 


8PEING3— RIVERS— LAKES. 

The  origin  of  the  numerous  springs  that  break  forth 
from  beneath  the  earth's  surface  cannot  be  referred  to 
Dne  exclusive  cause.  The  internal  reservoirs  by  which 
ihey  are  supplied  are,  in  many  cases,  derived  from  the 
water  which  the  earth  absorbs  from  rain  and  melted 
mow;  and  from  these  reservoirs,  wherever  there  is 
uneven  or  mountainous  ground,  the  water  flows  out 
by  minute  fissures  in  the  sides  of  the  hills.  But  when 
we  see  springs  rising  up  in  plains,  it  is  evident  that 
they  most  have  ascended,  that  is«  travelled,  in  a  direo< 
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lion  contrary  to  that  produced  by  the  force  of  gravity, 
io  order  to  reach  the  snrfiRoe.  This,  no  doubt,  is  some- 
times to  be  attribnted  to  water  flowing  under  ground 
from  distant  eleTation9,  and  to  the  natural  tendency  of 
a  liquid  to  find  its  level.  But  some  persons  believe 
that  the  rising  up  of  springs  in  plains  cannot  always  be 
accounted  for  in  this  manner;  and  have,  therefore,  de> 
viaed  other  modes  of  explanation.  Springs  which  suffer 
no  diminution  even  from  the  longest  continued  dry 
weather,  would  appear  to  be  derived  from  a  source 
quite  independent  of  rains  and  other  external  means 
of  supply.  They  have  been  attributed  to  some  vast 
bodv  of  water  within  the  earth ;  and  it  has  been  con- 
cluded, though  without  sufficient  reason,  that  many 
springs  arise  from  the  ocean,  filtering  through  the  poroa 
of  the  earth,  the  salt  particles  being  lost  in  the  passage. 
Springs,  which  have  their  waters  combined  with  mineral 
substances,  and  are,  from  that  drcmnstance,  called 
minerai,  arc  very  numerous,  and  of  various  kinds. 
Warm  and  hot  springs  are  also  common,  especially  in  vol* 
canic  countries,  where  they  are  sometimes  distinguished 
by  violent  ebullitions.  Iceland  is  noted  for  these  curious 
phenomena:  its  celebrated  boiling  fountain,  the  great 
Geyser,  frequently  throws  out  its  contents  to  the  height 
of  more  than  a  hundred  feet :  sometimes  to  twice  uat 
elevation. 

Rivers  are  to  be  traced  to  springs,  or  to  the  gradual 
meltings  of  the  ice  and  snow,  which  perpetually  cover 
the  summit  of  all  the  most  elevated  ranges  of  moun- 
tains upon  the  globe.  The  union  of  various  springs,  or 
of  these  meltings,  forms  rivulets;  these  last  follow  the 
declivity  of  the  ground,  and  commonly  fall,  at  different 
stages,  into  one  great  channel,  called  a  river,  which  at 
last  dischargee  its  waters  into  the  sea,  or  some  great 
inland  lake.  The  declivities  along  which  descend  the 
various  streams  that  flow  into  one  particular  river  are 
called  its  boiin;  a  term,  therefore,  which  includes  the 
whole  extent  of  country  from  which  the  waters  of  the 
river  are  drawn.  As  mountainous  regions  abound  in 
springs,  we  find  that  most  rivers,  more  especially  those 
«(  t)M  first  class,  oomm«aue  from  a  chain  of  mountains ; 
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each  side  of  a  chain  also  has  ita  springs,  and  the  rivers 
which  originate  on  one  side  floV  in  the  opposite  direction 
to  those  which  rise  on  the  other.  As  it  is  the  property 
of  water  to  follow  the  most  rapid  descent  that  comes  in 
its  way,  the  courses  of  streams  naturally  point  out  the 
various  declivities  of  the  earth's  surface,  and  the  line 
from  which  large  rivers  flow  in  contrary  directions  will 
generally  mark  out  the  most  elevated  parts  of  the  earth. 
When  rivers  proceed  through  a  mountainous  and  rugged 
country,  they  frequently  fall  over  precipices  and  form 
cataracts,  in  some  cases  several  hundred  feet  in  depth. 
The  most  celebrated  falls  in  the  world  are  those  of 
Niagara,  in  North  America.  In  the  tropical  regions, 
most  of  the  rivers  are  subject  to  periodical  overflowings 
of  their  banks,  in  consequence  of  the  rains  which  annu- 
ally fall  in  such  abundance  in  those  countries  during 
the  wet  season.  The  overflow  of  the  Nile  was  considered 
by  the  ancients,  who  were  ignorant  of  its  cause,  as  one 
of  the  greatest  mysteries  in  nature,  because  in  Egypt, 
where  the  overflow  takes  place,  no  rain  ever  falls.  The 
apparent  mystery  is  easily  explained  from  the  circum- 
stance of  the  rains  descending  and  the  snow  melting 
upon  the  mountains  in  the  interior  of  Africa  where  the 
Nile  rises.  The  consequent  accumulation  of  the  waters 
among  the  high  grounds  gradually  swell  the  river 
along  its  whole  extent,  and  in  about  two  months  from 
the  commencement  of  the  rains,  occasions  those  yearly 
inundations,  without  which  Egypt  would  be  a  desert. 
Rivers,  in  their  junction  with  the  sea,  present  several 
appearances  worthy  of  notice.  The  opposition  which 
takes  place  between  the  tide  and  their  own  currents 
occasions,  in  many  instances,  the  collection  at  their 
mouths  of  banks  of  sand  or  mud,  called  bars,  on  account 
of  the  obstruction  which  they  offier  to  navigation.  Some 
streams  rush  with  such  force  into  the  sea,  that  it  is 
possible  to  distinguish  fot  a  considerable  distance  their 
waters  from  those  of  the  sea.  Many  of  the  largest 
rivers,  as  the  St.  Lawrence  and  the  Rio  de  la  Plata, 
mingle  with  the  ocean  by  means  of  a  single  outlet,  while 
others,  as  the  Nile,  the  Ganges,  the  Volga,  the  Rhine, 
•nd  the  Orinoco,  before  their  termination,  divide  into 
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WT«iml  branobea.  In  some  of  the  sandy  plains  of  the 
torrid  sonc,  the  rivers  divide  into  branches,  and,  from 
the  naturo  of  the  soil  and  the  heat  of  the  climate,  are 
absorbed  and  evaporated,  and  thus  never  reach  the  sea. 
Lakes  may  be  olasaed  into  four  distinct  kinds.  The 
first  class  inclodea  those  which  have  no  outlet,  and 
which  do  not  receive  any  running  water.  They  are 
usually  very  small ;  and  some  appear  to  bo  the  craters 
of  extinct  volcanoes.  The  second  class  arc  those  which 
have  an  outlet,  but  which  receive  no  running  water. 
They  have  been  former]  by  springs  flowing  into  some 
largo  hollow :  upon  the  water  rining  up  to  the  top  of  the 
hofiow,  it  would,  of  course,  run  over  the  lowest  part  of 
the  edge,  and  thus  find  an  outlet;  and  these  outlets  arOj 
in  some  cases,  the  beginning  of  very  largo  rivers.  The 
third  class,  which  embraces  all  those  which  both  receive 
and  discharge  streams  of  wator,  is  much  more  numerous 
than  any.  Though  they  are  the  receptacles  of  many 
streams  from  the  neighbouring  country,  they  usually 
hare  each  but  one  outlet,  which  often  takes  its  name  from 
the  principal  river  that  runs  into  the  lake.  The  largest 
lakes  of  this  class  are  the  immense  bodies  of  water  in 
North  America,  between  Canada  and  the  United  States 
There  are  five,  (Superior,  Michigan,  Huron,  Erie,  and 
Ontario),  almost  all  like  seas  in  extent,  connected 
together,  and  having  their  purity  maintained  by  means 
of  the  continual  flow  of  water  which  is  kept  up  from 
one  to  another.  Their  final  outlet  to  the  Atlantic  Ooeaa 
is  the  great  river  St.  Lawrence.  Lake  Baikal,  in 
Asiatic  Knssia,  is  also  remarkable  for  its  sixe ;  it  sends 
forth  a  laree  stream  which  joins  the  YeniseL  The  fourth 
olass  of  lakes  comprises  a  very  small  number,  but  they 
are  the  most  singular  of  all  in  their  character.  They 
are  those  which  receive  streams  of  water,  and  often 
creat  rivers,  but  have  no  visible  outlet.  The  most  oele- 
braied  are  the  Caspian  Sea,  Lake  Aral,  and  the  Dead 
Sea,  all  situated  in  the  west  of  Asia.  The  Caspian  is 
between  600  and  700  miles  long,  and,  in  one  party  be- 
tween 800  and  400  miles  in  width.  It  reoeives  some 
very  lartre  rivers,  the  chief  of  which  are  the  Volga,  the 
UriJ  or  X  aik,  and  the  Kur.     L^e  Aral  is  maoh  maUer 
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than  tho  Caspian,  bnt  possesses  the  same  p<^ctiliaritio<i; 
and,  from  the  character  of  the  isthmus  which  separat^^g 
them,  it  is  supposed  that  they  formerly  composed  one 
body  of  water.  They  are  both  salt  lakes,  and  are  dis- 
tinguished by  marine  productions;  from  which  it  ha« 
been  conjectured  that  they  must,  at  a  very  remote 
period,  have  been  connected  with  the  Black  Sea.  The 
Dead  Sea  is  still  smaller  than  the  Lake  Aral,  it  is  also 
salt  and  exceedingly  bitter. 
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CHANGES  IN  THE  SURFACE  OF  THE  EARTH. 

From  the  quiet  and  regular  successi(Jn  of  natural 
events  to  which  we  are  accustomed,  and  the  repug- 
nance we  feel  to  the  idea  that  it  is  possible  for  the  course 
of  nature  to  suffer  interruption,  we  might,  without  due 
investigation,  almost  persuade  ourselves  that  the  phy- 
sical features  and  condition  of  the  globe  possess  an 
unchangeable  character.  So  far,  however,  h  this  from 
being  the  case,  that  there  is  no  country  wherein  traces 
are  not  discoverable  of  the  violent  revolutions  of  which 
the  earth  has  formerly  been  the  theatre:  and  even  yet 
it  is  experiencing  changes  of  a  very  perceptible  kind. 
Of  the  several  agents  which  contribute  to  these  changftg 
water  has  the  widest  sphere  of  activity.  Streams  which 
descend  along  the  flanks  of  elevated  grounds  carry 
along  with  them  some  portion  of  the  materials  of  their 
respective  slopes,  especially  when  swelled  into  violence 
by  rains  or  the  melting  of  snows;  and  such  as  come  from 
mountains  sweep  down  with  them  even  some  of  the 
fragments  of  r<x;k  that,  have  been  collected  in  the  high 
valleys.  In  proportion,  however,  as  these  streams  reach 
the  more  level  country,  and  their  channels  become  more 
expauded,  they  deposit  the  fragments  and  stones,  till  at 
last  their  waters  convey  along  only  particles  of  mud  of 
the  minutest  kind.     If,  therefore,  these  waters  do  not 
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run  too  npidly  ioto  the  Ma,  or  the  particles  in  question 
do  not  preTiousIy  settle  in  some  lake  through  which  the 
Tivers  paw,  the  mud  is  deposited  on  the  sides  of  their 
mouths,  forming  low  grounds,  by  which  the  shores  are 
prolonged  and  encroach  upon  the  sea;  and  when  the 
waves,  bj  casting  up  sand  upon  them,  assist  in  their 
inerease,  whole  provinces  are  created,  capable,  from 
their  rich  soil,  of  yielding,  in  the  highest  degree,  to  tho 
support  of  man,  and  of  being  made  the  seats  of  wealth 
and  civilization.  It  has  been  concluded,  with  reason,  that 
the  greater  part  of  Lower  Egypt  owes  its  formation  to 
the  alluvial  matter  brought  down  by  the  Nile,  aided  by 
the  sand  aist  up  b}'  the  sea.  The  Delta  of  the  Rhone  is 
undergoing  a  similar  augmentation,  and  it  would  appear 
that  the  arms  of  that  river  have,  in  tho  course  of  180C 
years,  become  longer  by  three  leagues;  and  that  many 
plaoes  w:  <jnce  situated  on  the  brink  of  the  sea, 

or  of  lai  .  ire  now  f^cvoral  iiiilcs  distant  from  the 

water.  Lu  llull;ind  and  Italy,  the  RInnc  and  the  Po,  since 
they  have  been  banked  up  by  dykes,  raise  their  beds 
and  push  forward  their  mouths  into  the  sea  with  great 
rapidity.  Such,  iudeed,  has  been  the  increase  of  new 
land  formed  by  the  latter,  that  the  city  of  Adria,  which 
there  is  no  doubt  wa.**,  at  a  very  remote  date,  situated  on 
the  coast  of  the  Adriatic,  is  now  more  than  tifteen  miles 
distant  from  the  nearest  part  of  it.  At  the  same  time, 
the  river  has,  in  consequence  of  embankments  made  to 
confine  it,  been  so  much  raised  in  tho  level  of  its  bottom 
that  the  surface  of  its  waters  is  higher  than  the  roofs  of 
-the  houses  in  Fcrrara;  and  tho  Adige  and  the  Po  are 
higher  than  the  whole  tract  of  country  lying  between 
them.  The  same  cause  produces  tho  alterations  per- 
oeived  to  be  taking  place  in  many  of  those  lakes  which 
are  traversed  by  nvers.  The  matter  brought  down  by 
the  rivers  easily  settles  in  the  still  waters  of  the  lakes, 
and  the  necessary  result  is,  that  the  basins  of  the  latter 
are  ffradnally  undergoing  a  diminution.  Lake  P^rie,  one 
of  toe  vast  bodies  of  water  in  North  America,  is  every 
jear  becoming  shallower  from  the  influx  of  pebbles 
and  earth,  and  the  constant  accumulation  of  reeds  and 
■lioUa;   and    the  diminution  of  the  beautiful   lak«  of 
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Genera  is  also  said  to  have  been  considerable  within  the 
memory  of  man. 

The  formation  of  new  islands  constitutes  another  dis- 
tinct and  interesting  class  among  the  changes  to  which 
the  surface  of  the  globe  is  subject.  Those  which  have 
been  raised  up  by  volcanic  agency  are  comparatively 
few;  but  those  of  coral,  which  owe  their  origin  to 
marine  insects,  (of  the  class  of  zoophytes  or  plfint 
animals,)  are  innumerable.  Of  the  different  coral  tribes, 
the  most  abundant  is  that  named  the  madrepore.  It  is 
most  common  in  the  tropical  seas,  and  decreases  in 
number  and  variety  towards  the  poles;  it  surrounds,  in 
va.st  rocks  and  reefs,  many  of  the  islands  of  the  South 
csea  and  Indian  Ocean,  and  increases  their  size  by  its 
daily  growth.  The  coasts  of  the  islands  of  the  West 
Indies,  of  those  of  the  east  of  Africa,  and  the  shores  and 
shoals  of  the  Red  Sea,  are  encircled  with  rocks  of  coral. 
Several  navigators  have  furnished  us  with  accounts  of 
the  curious  manner  in  which  these  formations  take 
place ;  the  following  is  extracted  from  Capt.  Basil  Hall's 
narrative  of  his  voyage  to  the  Loo-Choo  islands : — 

"The  examination  of  a  coral  reef,  during  the  different 
stages  of  one  tide,  is  particularly  interesting.  When  the 
tide  has  left  it  for  some  time,  it  becomes  dry,  and 
appears  to  be  a  compact  rock  exceedingly  hard  and 
rugged;  but  as  the  tide  rises,  and  the  waves  begin  to 
wash  over  it,  the  coral  worms  protrude  themselves  from 
holes  which  were  before  invisible.  These  animals  are  of 
a  great  variety  of  shapes  and  sizes,  and  in  such  prodi- 
gious numbers,  that,  in  a  short  time,  the  whole  surface  of 
the  rock  appears  to  be  alive  and  in  motion.  The  most 
common  of  the  worms  at  Loo-choo  is  in  the  form  of  a 
star,  with  arms  from  four  to  six  inches  long,  which 
are  moved  about  with  a  rapid  motion,  in  all  directions, 
probably  to  catch  food.  ■  Others  are  so  sluggish,  that 
they  may  be  mistaken  for  pieces  of  the  rock,  and  are 
generally  of  a  dark  colour,  and  from  four  to  five  inches 
long,  and  two  to  three  round.  When  the  coral  is 
broken,  about  high-water,  it  is  a  solid  hard  stone;  but  if 
any  part  of  it  be  detached  at  a  spot  which  the  tide 
reaches  every  day,  it  is  found  to  be  full  of  worms  of 


liifSnvDt  length  aod  colours;  some  being  m  fino  as  a 
tliread,  and  several  feet  long,  of  a  bright  y  I 

sotuetimes  of  a  blue  colour;  utbors  resemble  1 

some  arc  not  unlike  lobstery  iu  bbupc,  but  sufi,  uud  uot 
abuve  two  inches  lone.  The  growth  of  the  curul  ap- 
pears to  oease  when  the  worm  is  no  longer  exposed  to 
the  washing  of  the  seu.  Thus,  a  reef  ribes  iu  the  form 
of  ^  caulillowcr,  till  its  top  has  gained  the  IcTel  of  the 
highest  tides,  above  which  the  wurm  has  no  power  to 
advance,  and  the  reef,  of  course,  no  longer  extends 
itself  upwards.  The  other  parts,  in  succcsdiou,  reach 
the  surface,  and  there  stop,  forming,  in  time,  a  level 
held  with  steep  bides  all  round.  The  reef,  however, 
continually  increases,  and  lx;ing  prevented  from  going 
higher,  extendd  itself  laterally  in  all  directions.  But  this 
growth  being  as  rapid  at  the  upper  edge  as  it  is  lower 
down,  the  steepnebs  of  the  face  of  the  reef  is  still  pre- 
served. These  are  the  cireuuiistunec^  which  render 
coral  reefs  so  dangerous  in  navigatiou;  for,  in  the  iirat 
place,  they  are  seldom  seen  above  w^atcr;  and  in  the 
next,  their  sides  ore  so  steep,  that  a  ship's  bows  may 
strike  against  the  rock,  before  any  change  of  soundings 
hfts  given  warning  of  the  danger." 

Another  navigator  gives  the  following  succinct  ac- 
count of  the  manner  in  which,  after  being  ruiaed  up,  the 
coral  islands  gradually  aC4uire  a  soil  and  vegetation  :— 
"To  be  constantly  covered  with  water  secm.i  necessary 
to  the  existence  of  the  aniuiulculc^,  for  they  do  not 
work,  except  in  holes  upon  the  reef,  beyond  low-water 
mark;  but  the  coral,  sand,  and  other  broken  rcuiuunts 
thrown  up  bv  the  sea,  adhere  to  the  rock,  and  form  a 
•"lid  mass  with  it,  as  high  as  the  common  tides  reach. 
That  elevation  surpassed,  the  future  rcmuunUt,  being 
rarely  covered,  lose  their  adhesive  property,  and  remaiu- 
iug  in  a  loose  state,  form  what  is  usually  called  a  JCtjf^ 
upon  the  top  of  the  reef.  The  new  bauk  is  not  long 
in  being  visited  by  sea-birds;  aalt  plaut<i  take  root  upon 
it,  and  a  soil  begins  to  be  formed;  a  cocoa-nut,  or  the 
drupe  of  a  paudauus,  is  '.'  '  '      1  birds 

visit  it,  and  deposit  the  sc  every 

high  tide,  and  still  -moro  cvury  guiu  aud;i  sumc  Jung  to 
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the  bank :  the  fonn  of  an  island  is  gradually  assumed 
and  last  of  all  comes  uiun  to  take  possession." 

The  other  ehirf  agen's  in  cljanging  the  surface  of  the 
earth  are  volcanoes  and  eartlujuakes.  The  changes 
occasioned  by  the  eruptions  of  the  former  are  very  cou- 
Biderable  near  the  soat  of  action,  but  they  operate 
over  a  less  extensive  field  than  either  of  those  which 
have  been  already  mentioned.  The  principal  effect  of 
the  is.sue  of  subterranean  fires  is  the  elevation  of  the 
surface  of  the  surrounding  country;  and  the  size  of  the 
mountains  themselves  must  have  been  prodigiously 
increased  by  the  matter  thrown  up  during  succes.>ive 
eruptions.  Earthquakes  appear  to  be  brought  about 
by  the  same  causes  as  volcanic  eruptions;  but  their 
action  is  much  more  tremendous  than  that  of  the  latter 
Th^y  are  frequently  accompanied  by  loud  subterraneous 
noises,  and  are  sometimes  so  violent,  that  the  ground 
heaves  up,  and  undulates  like  an  agitated  sea.  They 
are  felt,  almost  at  the  same  instant,  over  a  most 
astonishing  extent;  though  happily,  compared  with 
this  extent,  their  destructive  ravages  are  confined 
within  a  small  range.  In  those  parts  which  app^-ar  to 
be  near  the  centre  of  their  action,  the  most  calamitous 
effects  sometimes  occur:  whole  cities  are  destroyed, 
and  their  inhabitants  buried  beneath  the  ruins;  springs 
are  stopped,  and  others  gush  out  in  new  places;  fissures 
are  made  in  the  earth ;  and  enormous  masses  of  rock 
and  other  materials  sink  down,  or  are  detached  from 
the  mountains. 

Such  are  the  principal  changes  which  the  surface  of 
the  globe  is  now  undergoing.  But  great  as  they  are, 
they  could  not  have  brought  about  those  grand  revo- 
lutions which  formerly  visited  the  earth,  and  in  which 
such  multitudes  of  the  animal  race  were  consigned  to 
destruction.  The  whole  of  them  are  insufficient  to 
alter,  in  any  perceptible  degree,  the  level  of  the  sea, 
still  le.ss  to  have  caused  an  overwhelming  of  the 
land  by  that  element.  Some  philosophers  have  endea- 
voured to  prove  that  a  gradual  and  general  lowering  of 
the  level  of  the  sea  takes  place,  and  have  appealed  to 
tertaiu  observations,  which,  if  correct,  tend  to  establish 


the  fact  of  a  diminntion  of  the  waters  along  the  northern 
■horcs  of  the  Bultic.  But  it  must  not  be  forgotten, 
that  thou^ii  in  some  places  the  ocean  has  retired  or 
•unk  in  ievt'l,  in  others  it  has  encroached  upon  the 
hud;  while  it  is  known  that  many  harbors  of  the 
Mediterranean  have  preserved  exactly  the  same  level 
since  the  time  of  the  ancients.  It  is  plain,  therefore, 
th:it  all  variutions  upon  the  coasts  of  the  ocean  are 
merely  of  a  lucal  kind,  und  that  if  the  different  accouut« 
are  balanced,  we  must  arrive  at  the  conclusion,  that  the 
general  volume  of  the  ocean,  and  perhaps  even  its  su< 
perticial  extent,  suffer  neither  increase  nor  diminution. 
Library  of  Vk/uI  Knowledye. 


THE  ATMOSPHERE. 


The  atmosphere  is  one  of  the  most  essential  appen- 
dages to  the  globe  we  inhabit,  and  exhibits  a  most 
striking  proof  of  Divine  skill  and  omnipotence.  It  is 
now  a.sccrtaincd  to  be  a  compound  substance,  formed 
chiefly  of  two  very  different  ingredients,  termed  oxygen 
and  nitrotjen  gas.  Of  100  measures  of  atmospheric  air, 
21  are  oxygen,  and  79  nitrogen.  The  one,  namely, 
oxygen,  is  the  principle  of  combustion.  It  is  absolutely 
necetisury  fur  the  support  of  animal  life,  and  is  one  of 
the  most  important  substances  in  nature.  The  other 
(nitrftgen)  is  altogether  incapable  of  supporting  either 
flume  or  animal  life.  But  the  term  atmoj<j>here  is  also 
applied  to  the  whole  muss  of  fluids,  consisting  of  air, 
vapours,  electric  fluid,  and  other  matters  which  sur- 
round the  earth  to  a  certain  height.  This  mass  of  fluid 
matter  gravitates  to  the  earth,  revolves  with  it  in  its 
diurnal  rotation,  and  is  carried  along  with  it  in  its 
course  round  the  sun  every  year.  It  has  been  com- 
puted to  extend  about  45  miles  above  the  earth's  sur- 
uicc,  and  it  presses  on  the  earth  with  a  force  pn)p<^r- 
tioned  to  its  height  and  density.  From  experiments 
made  with  the  barometer  it  has  been  ascertained,  that 
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it  pressee  with  a  weight  of  about  15  pooods  on  ererj 
square  inch  of  the  earth's  surface;  and  therefore,  its 
pressure  on  the  body  of  a  middle-sized  man,  is  equal  to 
about  3*2,000  pounds,  or  14  tons  avoirdupois,  a  pres- 
sure which  would  be  insupportable,  and  even  fatal, 
were  it  not  equal  on  every  part,  and  counterbalanced 
by  the  spring  of  the  air  within  u.s.  The  pressure  of 
the  whole  atmosphere  upon  the  earth  is  computed  to 
be  equivalent  to  that  of  a  globe  of  lead,  65  miles  in 
diameter;  in  other  words,  the  whole  mass  of  the  air, 
which  surrounds  the  globe,  compresses  the  earth  with 
a  force  or  power  equal  to  that  of  five  thousand  millions 
of  millions  of  tond.  ^This  amazing  pressure  is,  however, 
essentially  necessary  for  the  preservation  of  the  present 
constitution  of  our  globe,  and  of  the  animated  beings 
which  dwell  on  its  surface.  It  prevents  the  heat  of  the 
eun  from  converting  water,  and  all  other  fluids,  into 
vapour;  and  piv«erves  the  vessels  of  all  organiaed 
beings  in  due  tone  and  vigour.  Were  the  atmo- 
spherical pressure  entirelj'  removed,  the  elastic  fluids 
contained  in  the  finer  vessels  of  men  and  other  animals 
would  inevitably  burst  them,  and  life  would  become 
extinct ;  and  most  of  the  substances  on  the  face  of  the 
earth,  particiilarly  liquids,  would  be  dissipated  into 
vapour. 

Besides  these,  the  atmosphere  possesses  a  great 
variety  of  other  admirable  properties,  of  which  the  fol- 
lowing may  be  mentioned.  It  is  the  vehicle  of  smells, 
by  which  we  become  acquainted  with  the  qualities  of 
the  fo  )d  which  is  set  before  us,  and  learn  to  avoid 
those  places  which  are  damp,  unwholesome,  and  danger- 
ous. It  is  the  medium  of  sounds,  by  means  of  which 
knowledge  is  conveyed  to  our  minds.  Its  undula- 
tions, like  so  many  couriers,  run  for  ever  backwards 
and  forwards,  to  convey  our  thoughts  to  others,  and 
theirs  to  us,  and  to  bring  news  of  transactions  which 
frequently  oc-cur  at  a  considerable  distance.  A  few 
strokes  on  a  large  bell,  through  the  ministration  of  the 
air,  will  convey  signals  of  distress,  or  of  joy,  in  a 
quarter  of  a  minute,  to  the  population  of  a  city  con- 
taining a  hundred  thousand  inhabitants.     It  transmit* 
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Id  <rar  ean  all  the  harmoniop  of  music,  and  exjmmm 
every  passion  of  the  bohI  :  it  swells  the  notes  of  tb« 
nightingale,  and  distributes  alike  to  every  ear  th« 
pK-asurt'S  which  arise  from  the  hamionions  oounds  of 
a  concert.  It  produces  the  blue  colour  of  the  skv,  and 
is  the  cause  of  the  morning  and  evening  twilijlit,  )iy 
its  property  of  bending  the  riys  of  light,  and 
them  in  all  directions.  It  ftirnis  an  esscntiul  , 
for  carrying  ou  all  the  proteases  of  the  vegetable  king- 
dom, and  Serves  for  the  production  of  clouds,  rain,  and 
dew,  which  nourish  and  fertilize  the  earth.  In  short,  it 
would  be  inip(^«sible  to  cnumcra^  all  the  advantages 
we  derive  from  this  noble  appendage  to  our  world. 
Were  the  earth  divested  of  \U  atmosphere,  or  were  only 
two  or  three  of  its  properties  changed  or  destroyed, 
it  would  be  left  altogether  un6t  for  the  habitation  of 
sentient  beings.  Were  it  divested  of  its  undulating 
quality,  we  should  be  deprived  of  all  the  advantages  oi 
speech  and  conversation,  of  all  the  melody  of  the 
feathered  songsters,  and  of  all  the  pleasures  <*f  music; 
and,  like  the  deaf  and  dumb,  we  could  have  no  power 
of  communicating  our  thoughts  but  by  nsible  bigns. 
Were  it  deprived  of  its  reflective  p'lwers,  the  sun  would 
appear  in  one  part  of  the  sky  of  a  dazzling  brightness, 
wbile  all  around  would  appear  as  dark  as  midnigb^ 
and  the  stars  would  be  visible  at  noon-day.  Were  it 
deprived  of  its  refractive  powers,  instead  of  the  gradual 
approach  of  the  day  and  the  night,  which  we  now 
experience :  at  suu-rise  we  should  be  transported,  all  at 
onoe,  from  midnight  darkness  to  the  splendour  of  noon- 
day; and,  at  sun-set,  should  make  a  Buddcn  transition 
from  the  splendours  of  day  to  all  the  horrors  of  mid- 
night, which  would  bewilder  the  traveller  in  his 
ioamey,  and  striKu  the  creation  with  amazement.  lo 
fine,  were  the  oxygen  of  the  atmosphere  comjiletcly 
extracted,  destruction  would  seize  on  all  tribci^  of  the 
living  world,  throughout  every  regioa  of  earth,  air, 
■BdMa. 

DiOK. 


THE  WINDS. 

A  CHANOK  in  the  temperature  of  a  portion  of  air;  «r 
iacrease  or  a  diminution  of  the  quantity  of  water, 
which  it  holds  in  a  state  of  vapour;  -in  short,  any 
circumstance  which  causes  it  either  to  contract  or 
expand,  destroys  the  equilibrium  among  the  different 
parts  of  the  atmosphere,  and  occasions  a  rush  of  air, 
that  is,  a  «*«*«</,  towards  the  spot  where  the  balance  ha& 
been  destroyed.  Winds  may  be  divided  into  three 
classes:  those  which  blow  constantly  in  the  same 
direction;  those  which  are  periodical;  and  those 
which  are  variable.  The  permanent  winds  are  those 
which  blow  constantly  between,  and  a  few  degrees 
beyond,  the  tropics;  and  are  called  traJe  winds.  On 
the  north  of  the  equator,  their  direction  is  from  the 
north-east,  varying  at  times  a  point  or  two  of  the 
«ompass  each  way;  on  the  south  of  the  equator,  they 
proceed  from  the  south-east.  The  origin  of  them  is 
this:  the  powerful  heat  of  the  torrid  zone  rarefies,  or 
makes  lighter,  the  air  of  that  region;  the  air,  in  con- 
sequence of  this  rarefaction,  rises,  and  to  supply  its 
place,  a  colder  atmosphere  from  each  of  the  temperate 
zones  moves  towards  the  equator.  But  these  north  and 
south  wiuds  pass  from  regions  where  the  rotary  mo- 
tion of  the  earth's  surface  is  less,  to  those  where  it  i? 
greater.  Unable  at  once  to  acquire  this  new  velocity, 
they  are  left  behind,  and  instead  of  being  north  and 
south  winds,  as  they  would  be  if  the  earth's  surface 
did  not  turn  round,  they  become  north-east  aud  eouth- 
east  winds. 

The  monsoons  belong  to  the  class  of  periodical  winds. 
They  blow  half  the  year  from  one  quarter,  and  iht 
other  half  from  the  opposite  direction ;  when  they  shift, 
variable  winds  and  violent  storms  prevail  for  a  time, 
which  render  it  dangerous  to  put  to  sea.  The  monsootis 
^f  course  suffer  partial  changes  in  particular  places, 
9wing  to  the  form  and  position  of  the  lands,  and  to 
other  circumstances;  but  it  will  be  sufficient  to  give 
their  general  directions.  From  April  to  October,  a 
•outk-east  wind  prevaiU  north  of  tha  equAtcMr,  fout^ 


vuxl  of  this  a  south-eMt  wind ;  from  October  to  April, 
ft  Dorth-eMt  wind  north  of  the  equator,  and  a  north-weat 
between  the  equator  and  10**  of  south  latitude. 

The  laud  and  tea-breeze*,  which  are  common  on  tbe 
coasts  and  ielands  situated  between  the  tropics,  are 
another  kind  of  periodical  winds.  During  the  day,  the 
air,  over  the  land,  is  strongly  heated  by  the  sun,  and  a 
oool  breese  sets  in  from  the  sea ;  but  in  the  night,  the 
atmosphere  over  the  land  get«  cooled,  while  the  sea,  and 
consequently  the  air  over  it,  retains  a  temperature 
nearly  even  at  all  times ;  accordingly,  after  sunset,  a 
land-breese  blows  off  the  shore.  The  sea-breeze  gene- 
rally sets  in  about  ten  in  the  forenoon,  and  lasts  till  »iz 
in  the  evening;  at  seven  the  land-breeze  begins,  and 
continues  till  eight  in  the  morning,  when  it  dies  away. 
These  alternate  breezes  are,  perhaps,  felt  more  power- 
fully on  the  coast  of  Malabar  than  anyirhere;  their 
effect  there  extends  to  a  distance  of  twenty  leagues 
from  the  land. 

Thus,  within  the  limits  of  from  twenty-eight  to  thir^ 
degrees  on  each  side  of  the  equator,  the  movements  of 
the  atmosphere  are  carried  on  with  great  regularity; 
but  beyond  these  limits,  the  winds  are  extremely  varia- 
ble and  uncertain,  and  the  observations  made  have  not 
yet  led  to  any  satisfactory  theory,  by  which  to  explain 
them.  It  appears,  however,  that  beyond  the  region  of 
the  trade-winds,  the  most  frequent  movements  of  the 
fttmosphere  are  from  the  south-west,  in  the  north  tem- 
perate zone.  This  remark  must  be  limited  to  winds 
bfowing  over  the  ocean,  and  in  maritime  countries;  be- 
cause those  in  the  interior  of  continents  arc  influenced 
by  a  variety  of  circumstances,  among  which  the  height 
wad  position  of  chains  of  mountains  are  not  the  least 
important.  The  south-west  and  north-west  winds  of 
the  temperate  zones,  arc  moat  likely  occasioned  in  the 
following  manner : — In  the  torrid  zone  there  is  a  con- 
tinual accent  of  air,  which,  after  rising,  must  spread 
itself  to  the  north  and  south  in  an  opposite  direction  to 
the  trade-winds  below :  these  upper  currents,  becomins 
eooled  above,  at  last  descend  and  mix  themselves  with 
the  lover  air ;  part  of  them  may  perhaps  fall  again  into 
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the  trade-winds,  and  the  remainder,  pursuing  its  oootm 
towards  the  poles,  may  occasion  the  north-west  and 
Bouth-west  winds,  of  which  we  have  been  speaking. 
This  interchange  between  the  heated  air  of  the  Tropics, 
and  the  cold  air  of  the  Polar  regions,  greatly  tends  to 
moderate  the  climate  of  each.  Besides  the  air  from  the 
Tropics  being  richer  in  oxygen,  on  account  of  the  more 
luxuriant  vegetation  decomposing  a  larger  quantity  of 
carbonic  acid,  is  well  calculated  to  supply  any  deficiency 
in  the  amount  of  this  most  important  substance,  which 
might  occur  from  the  barrenness  of  a  less  favoured 
climate. — (^tSee  page  224.) 

Hurricanes  have  been  supposed  to  be  of  electric  ori- 
gin. A  large  vacuum  is  suddenly  created  in  the  at- 
mosphere, into  which  the  surrounding  air  rushes  with 
immense  rapidity,  sometimes  from  opposite  points  of 
the  compass,  spreading  the  most  frightful  devastation 
along  its  track,  rooting  up  trees,  and  levelling  houses 
with  the  ground.  They  are  seldom  experienced  beyond 
the  tropics,  or  nearer  the  equator  than  the  9th  or  10th 
parallels  of  latitude ;  and  they  rage  with  the  greatest 
fury  near  the  tropics,  in  the  vicinity  of  land  or  islands, 
while  far  out  in  the  open  ocean  they  rarely  occur. 
They  are  most  common  among  the  West  India  islands, 
near  the  east  coast  of  Madagascar,  in  the  islands  of  Mau- 
ritius and  Bourbon,  in  the  Bay  of  Bengal,  at  the  chang- 
ing of  the  monsoons,  and  ou  the  coasts  of  China. 

WIdrlwinds  sometimes  arise  from  winds  blowing 
among  lofty  and  precipitous  mountains,  the  form  of 
which  influences  their  direction,  and  occasions  gusts  to 
descend  with  a  spiral  or  whirling  motion.  They  are 
frequently,  however,  caused  by  two  winds  meeting  each 
other  at  an  angle,  and  then  turning  upon  a  centre 
When  two  winds  thus  encounter  one  another,  any  cloud 
which  happens  to  be  between  them  is  of  course  con- 
densed, and  turned  rapidly  round ;  and  all  substances 
sufficiently  light  are  caiTied  up  into  the  air  by  the 
whirling  motion  which  ensues.  The  action  of  a  whirl- 
wind at  sea,  occasions  the  curious  phenomenon  called 
a  voaUr  spout. 

lAbrarj/  of  Utt/vi  Ehotolcdffe. 
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AQUEOUS  VAPOUR— CLOUDS  AND  MISTS, 
RAIN,  DEW,  SNOW,  HAIL. 

When  the  water  is  exposed  to  the  air,  it  is  gradually 
converted  into  vapour,  which,  on  account  of  ite  speciiio 
levity,  ascends  into  the  atuosphere.  This  vapour  pro* 
seats  itself  in  various  furnis.  When  the  air  holds  it  in 
solution,  it  is  invisible,  ju.st  as  salt  dissolved  in  water  is 
in\isible ;  bat  when  the  air  becomes  incapable  of  re> 
taining  it  in  solution,  the  watery  particles  beoomc  visible, 
either  in  the  form  of  clouds  and  mists  suspended  in  the 
atmosphere,  or  in  that  of  rain,  dew,  snow,  and  hail  fall- 
ing  to  the  ground. 

Cloud*  and  MuU  differ  only  in  this,  that  the  former 
float   in   the   air,  whereas  the  latter 
ffround.     Water,  dissolved  in  the  ati.  , 

by  the  agency  of  cold,  withdrawn  from  it  iu  veiy  iniuuie 
particles,  which,  being  very  light,  remain  suspended  at 
a  greater  or  less  distance  from  the  earth,  and  are  kepi 
asunder  by  the  eic-ctrical  repulsion  developed  during 
their  separation  from  the  air.  When  the  electricity  i« 
removed  yradually,  by  pointed  rocks,  trees,  &c.,  or 
tuddejili/,  during  thunder  storms,  the  rain  falls.  Thu« 
we  perceive  another  admirable  means  by  which  climates 
are  rendered  more  suitable  to  man.  The  enormous 
evaporation  which  occurs  in  hot  countries  cools  them 
by  abstracting  vast  quantities  of  heat,  which  is  imparted 
to  colder  regions  when  the  clouds  are  formed,  and  again, 
when  the  rain  descends.  The  height  of  clouds  is  very 
Tarious.    In  ascending  to  the  summits  of  ii>  .  the 

traveller  frequently  passeti  through  a  zone  <  .  and 

beholds  the  vesicular  vapours  of  which  it  ib  cuuip-jsed, 
stretched  under  his  feet  like  a  vast  plain  covered  with 
snow ;  and  even  on  Chimborazo,  the  loftiest  peak  of  the 
Andes,  there  are  always  to  be  seen,  at  an  immense  height, 
certain  whitish  clouds  resembling  flakes  of  wool.  These 
clouds,  which  are  perhaps  ntany  miles  from  the  suriaoe 
of  the  earth,  have  been  supposed  to  owe  their  eicvatioa 
to  negative  electricity  repelilug  them  from  the  grouud,  ia 


the  9Mae  wnj  as  mists  are  supposed  to  owe  their  deprot- 
•ioD  to  positive  electricity  attracting  them  towards  it. 

Rain  falls  from  the  clouds,  when  the  vesicular  vapour, 
of  which  it  is  composed,  unites  into  drope.  The 
fall  of  the  drops  of  rain,  after  they  are  formed,  is  easily 
accounted  for  from  the  attraction  of  gravity;  but  the 
cause  of  th%  conversion  of  vesicular  vapour  into  rain- 
drops is  not  better  understood  than  the  cause  of  the 
conversion  of  vapour  into  vesicles,  though  it  is  highly 
probable,  that  electricity  is  an  agent  in  the  one  case,  aa 
well  as  in  the  other.  If  the  change  be  owing  to  the  di- 
minution of  this  fluid,  we  have  a  ready  explanation  of 
the  well-known  fact,  that  mountainous  are  the  most 
lainy  countries  :  mountains  constituting  so  many  points 
for  drawing  oflF  the  electric  fluid.  This  supposition  is 
further  rendered  very  probable  by  the  fact,  that  no 
rain  falls  in  those  regions  where  thunder  is  unknown, 
as  in  the  environs  of  Lima,  and  on  the  coast  of  Peru. 
The  quantity  of  rain  that  falls  in  different  regions  of 
the  globe,  is  very  different.  It  is  most  abundant  within 
the  torrid  zone,  and  decreases  in  proportion  to  the  dis- 
tance from  the  equator.  The  annual  fall  at  Grenada, 
in  12°  N.  lat.,  is  126  inches;  at  Calcutta,  in  22°  N.  lat., 
it  is  81  inches;  at  Rome,  in  41°  54",  it  is  39  inches;  in 
England,  32  inches;  and  at  Petersburg,  in  lat.  59°  16", 
it  is  only  16  inches.  Even  in  different  places  in  the 
same  country,  the  quantity  that  falls  is  different.  But 
the  most  curious  fact  of  all,  in  the  natural  history  of 
rain,  is  the  difference  of  quantity  which  is  collected  at 
different  heights  at  the  same  place.  In  one  year,  a 
rain-guage  on  the  top  of  Westminster  Abbey  received 
12  inches;  another  on  the  top  of  a  house  in  the  vicinity 
received  18  inches;  and  a  third  on  the  surface  of  the 
ground  received  22  inches. 

Dtw,  or  the  moisture  insensibly  deposited  from  the 
atmosphere  on  the  surface  of  the  ground,  is  a  well- 
known  phenomenon.  It  was  long  supposed,  that  ita 
precipitation  was  owing  to  the  cooling  of  the  atmosphere 
towards  evening,  which  prevented  it  from  retaining  so 
gruit  a  ({uantity  of  watery  vapour  in  solution,  as  during 
the  heat  of  the  day.     But  it  has  been  recently  prored, 


tfatt  the  deposition  of  dew  is  prodnoed  by  tb«  oooUng  of 

the  surface  of  the  earth,  which  takes  place  previooslj 
to  the  cooling  of  the  atmosphere.  The  earth  is  an  ex- 
oellent  radiator  of  caloric,  whilst  the  atmosphere  does 
not  possess  that  property  in  any  sensible  degree.  To- 
wards evening,  therefore,  when  the  solar  heat  declines, 
and  after  sunset,  when  it  entirely  oeas^,  the  earth 
rapidly  cools  by  radiating  heat  towards  the  skies; 
whilrit  the  air  has  no  means  of  parting  with  its  heat,  bat 
by  coming  in  contact  with  the  cooled  sorfiuje  ot  the 
earth,  to  which  it  communicates  it«  caloric.  '  Its  solvent 
power  being  thus  reduced,  it  is  unuble  to  retain  so  large 
a  portion  of  watery  vapour,  and  deposits  those  pearly 
drops  called  dew.  Tliis  view  of  the  matter  explains  the 
reason  why  dew  falls  more  copiously  in  calm  than  in 
stormy  weather,  and  in  a  clear  than  in  a  cloudy  atmos- 
phere. Accumulations  of  moisture  in  the  atmosphere 
not  only  prevent  the  free  radiation  of  the  earth  towards 
the  upper  regions,  but  themselves  radiate  towards  the 
earth;  whereas,  in  clear  nights,  the  radiation  of  the 
earth  passes  without  obstacle  through  the  atmosphere 
to  the  dibtant  regions  of  space,  whence  it  receives  no 
caloric  in  excbange.  The  same  principle  enables  us  to 
explain  the  reason,  why  a  bottle  of  wine  taken  fresh 
from  the  cellar,  (in  summer  particularly,)  will  soon  be 
covered  with  dew.  The  bottle,  being  colder  than  the 
surrouDding  air,  absorbs  caloric  from  it;  the  moisture 
therefore,  which  that  air  contained,  becomes  visible, 
and  forms  the  dew,  which  is  deposited  on  the  bottle. 
In  like  manner,  in  a  warm  room,  or  in  a  close  carriage, 
the  inside  of  the  windows  is  covered  with  vapour,  be* 
cause  the  windows  being  colder  than  the  breath,  de* 
prive  it  of  part  of  itt  caloric,  and  by  this  means  convert 
It  into  watery  vapour.  Bodies  attract  dew  in  propor- 
tion  as  they  are  good  radiators  of  caloric,  as  it  is  this 

rdity  which  reduces  their  temperature  below  that  of^ 
atmosphere.  Hence  we  find,  that  little  or  no  dew 
is  deposited  on  rocks,  sand,  or  water;  while  grass  and 
living  vegetables,  to  which  it  is  so  highly  hentSeiMl, 
attract  it  in  abundance ;  a  remarkable  instance  of  the 
wise  and  bountiful  dispensations  of  Providence.     Tha 
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iame  benevolent  design  we  may  observe,  also,  in  the 
abundance  of  dew  in  summer  and  in  hot  climates,  in 
which  its  cooling  effects  arc  so  mnch  required.  The  more 
caloric  the  earth  receives  during  the  daj,  the  more  it 
will  radiate  afterwards;  and  consequently,  the  more 
rapidly  its  temperature  will  be  reduced  in  the  evening, 
in  comparison  with  that  of  the  atmosphere.  In  the  West 
Indies,  according!}-,  where  the  intense  heat  of  the  day 
is  strongly  contrasted  with  the  coolness  of  the  evening, 
the  dew  is  prodigiously  abundant.  When  dew  is  frozen 
the  moment  it  falls,  it  gets  the  name  of  hnar-froM.. 

Snow  is  another  of  the  forms  which  the  vapours  of 
the  atmosphere  assume.  It  consists  of  aqueous  vapour, 
congealed  either  while  falling,  or  when  in  the  air  pre- 
vious to  falling.  The  first  crystals,  produced  at  a  great 
height  in  the  atmosphere,  determine,  as  they  descend, 
the  crystallization  of  aqueous  particles,  which,  without 
their  presence,  the  surrounding  air  would  retain  in  a 
state  of  solution.  The  result  is  the  formation  of  hexa- 
gonal darts,  or  stars  of  six  rays,  when  the  weather  is 
sufficiently  calm,  and  the  temperature  not  too  high  to 
deform  the  crystals  by  melting  off  their  angles;  but 
when  the  atmosphere  is  agitated,  and  the  snow  falls 
£rom  a  great  height,  the  crystals  clash  together,  unite  in 
groups,  and  form  irregular  flakes. 

Mailf  according  to  all  appearance,  is  a  species  of 
■now,  or  of  snowy  rain,  which  has  undergone  a  variety 
of  congelations  and  superficial  meltings  in  its  passage 
through  different  zones  of  the  atmosphere,  of  different 
temperatures.  Its  formation  evidently  depends  on 
electricity.  It  is  by  an  electrical  apparatus,  that  we 
ean  produce  artificial  hail ;  and  it  is  well  known,  that 
volcanic  eruptions  are  often  followed  by  the  fall  of  hail- 
itones  of  enormous  size. 

Such  are  the  principal  circumstances  which  are  sup- 
posed to  concur  in  the  formation  of  aqueous  meteors. 
Their  beneficial  influence  upon  the  earth  is  a  point  more 
easy  to  determine.  We  observe  all  nature  languish, 
when  the  atmosphere  retains,  for  too  long  a  time,  the 
moisture  arising  from  the  earth.  Plants  fade  and 
4toop;  animals  feel  their  strength  failing  them;  mao 
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Idnwlf,  breathing  nothing  but  dust,  can  wieh  difl5«  rftiy 
oroeurc  shelter  from  the  Hultry  heat,  by  vrhich  his  fraiiit 
18  parched  and  overpowered.  But  scarcely  have  (be 
waters  nf  heaven  descended  from  the  clouds,  when  atf 
living  beings  begin  to  revive;  the  fields  resume  their 
green  attire,  the  flowers  their  lively  tints,  animals  thf 
sportive  freedom  of  their  motions,  and  the  elements  of 
the  air  their  h*.'ulthful  equilibrium.  Snow  itself,  whr>s< 
very  name  alarms  the  natives  of  the  tropics,  is  produo 
tive  of  real  advantages  in  the  economy  of  nature:  it  se- 
cures the  roots  of  plants  against  the  effects  of  intense 
cold;  it  serves  to  moisten  gently  those  lands,  from 
which,  owing  to  their  local  situation,  the  rain  is  too 
soon  carried  off;  and  it  paves  for  the  inhabitant  of  th« 
north,  commodious  and  agreeable  roads,  along  which 
he  gaily  skims  in  his  light  and  nimble  sledge.  Uail 
alone,  of  all  the  aqueous  meteors,  never  appears  but  aa 
a  harbinger  of  distress.  Birds  and  quadrupeds  in- 
gtinctivcly  conceal  themselves,  as  soon  as  they  hare  any 
presentiment  of  its  coming.  Man  can  neither  foresee 
Its  approach,  nor  arrest  its  ravages;  he  has  been  able 
to  ward  off  the  thunderbolts  of  the  sky,  but  he  sees  the 
hail  destroy  his  com,  break  his  fruit  trees,  and  shatter 
the  very  house  where  he  dwells,  without  being  able  te 
prevent  it. 

M'Culloch's   Oourae  of  Reading. 


ON  THE  DELUGE. 


It  stands  on  record  in  Scripture,  that  this  globe  was 
twice  enveloped  in  water;  once,  when  God  by  his  work 
of  six  days,  described  in  the  first  chapter  of  the  book  of 
Genesis,  raised  it  up  from  what  is  usually  called  ita 
chaotic  state;  and  a  second  time  in  the  days  of  Noah. 
Now,  the  effects  of  these  two  immersions  of  the  earth  io 
water  are  distinctly  marked  in  the  present  fonn  of  it. 

In  regard  to  the  first,  it  is  a  vulgar  error,  to  which 
the  Scripture  gives  no  countenance,  that  the  earth  waa 
first  brought  into  existence  when  God  commenced  hia 
tiz  days'  work.  A  more  careful  reading  of  the  narra* 
tive  will   convince  you,  that  this   work  waa   mamly 
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ptitting  it  in  order,  and  fitting  it  for  being  the  habitafioii 
of  man. 

The  words  of  Scripture  are,  "In  the  beginning  God 
created  the  heaven  and  the  earth."  This  is  a  general 
announcement  of  what  was  done  in  the  beginning;  but 
how  long  antecedent  to  the  subsequent  history  that  be- 
ginning was,  we  are  not  informed.  The  narrative  pro- 
ceeds, *'  Ajjd  the  earth  was  without  form  and  void ;  and 
darkness  was  upon  the  face  of  the  deep,  and  the  Spirit 
of  God  moved  upon  the  face  of  the  waters."  This 
describes  the  condition  in  which  the  earth  was,  when 
God  commenced  his  work  of  six  days.  How  long  it  had 
been  in  that  condition  is  not  said.  There  are  indica- 
tions, however,  in  the  formation  of  the  crust  of  the 
earth  itself,  that  it  had  been  for  a  long  period  in  that 
condition,  and  that  its  then  chaotic  state  was  the  result 
of  some  former  revolution  or  revolutions.  Now,  in 
perfect  conformity  with  this  history,  there  are  evidences 
of  the  present  dry  laud  having  been  immersed  in  water, 
for  a  much  longer  period  than  its  transient  immersion 
at  the  deluge.  For  exauiple,  there  are  immense  masses 
of  solid  rock,  some  at  great  heights  in  the  mountains, 
some  deep  in  the  bowels  of  the  earth,  entirely  formed  of 
shells  and  other  marine  remains  cemented  together. 
Wany  of  the  most  beautiful  marbles  are  thus  formed, 
lu  digging  mines,  after  piercing  through  many  strata  of 
rocks  of  various  descriptions,  and  arriving  at  great 
depths  below  the  surface  of  the  earth,  miners  come  to 
the  remains  of  plants  and  of  animals,  that  must  have 
'been  formed  in  waters^of  the  sea. 

These,  and  many  other  phenomena,  not  only  prove 
that  the  globe  was  immersed  in  water,  but  that  it  must 
have  continued  in  that  condition  for  a  much  longer 
period  than  the  waters  of  the  deluge  remained  upon  it. 

But  there  are  other  phenomena,  that  indicate  that, 
after  the  earth  was  brought  into  its  present  form,  its 
mountains  and  valleys,  and  rivers  and  seas,  nearly  as 
we  now  see  them,  it  was  suddenly  immersed  in  water, 
which  also  suddenly  receded.  The  phenomena  to  which 
I  now  allude,  are  such  as  fossil  shells,  marine  plants, 
bones,  &c.  which  are  found  in  earth,  or  gravel,  or  sand, 
*• 


md  in  other  sitoations,  which  indicate  a  mneb  mora 
recent  deposit,  than  the  shells  and  other  marine  sub- 
stances  formed  into  solid  rocks,  already  alluded  to.  In 
every  part  of  the  world,  there  are  found  indications  of  a 
submersion  of  the  dry  ground  in  water,  much  later  than 
the  formution  of  the  mountains  and  valleys,  and  affecting 

the  condition   of  the  globe  much    more  sui     v. 

Caves,  for  example,  have  been  found  in  cou 
most  distant  from  one  another,  ih  Etiropc  and  iu  New 
Holland,  containing  large  quantities  of  bones  of  animals, 
mixed  with  earth  or  gravel,  and  in  many  cases  covered 
with  a  subMtauce  called  stalagmite.  In  many  cases,  the 
bones  belong  to  species  of  animals  that  no  longer  exist 
in  the  countries  in  which  they  are  found.  Bones  of 
elepiiants,  hyenas,  rhinoceroses,  &c.,  have  been  found  in 
Britain,  and  in  many  parts  of  Europe. 

It  seems  now  to  be  generally  admitted  by  scientific 
men,  that  there  arc  means  of  a.scertaining  at  what  dis- 
tance of  time  a  deluge  covered  the  earth,  and  that  the 
calculations  founded  upon  them  point  uniformly  to  the 
time  marked  in  the  Scriptures.  The  following  passage 
is  from  Baron  Cuvier : — 

"Thus,  while  the  traditions  of  all  nations  have  pre- 
served the  remembrance  of  a  great  catastrophe,  the  deluge, 
which  changed  the  earth's  surface,  and  destroyed  nearly 
the  whole  of  the  human  speciei^,  geology  apprizes  us 
that,  of  the  various  revolutions  which  have  agitated  our 
globe,  the  last  e^  idently  corresponds  to  the  period  which 
is  a8.sigued  to  the  deluge. 

"We  say  that,  by  nteans  of  g^ogical  considerations • 
alone,  it  is  possible  to  determine  the  date  of  this  great 
event  witk  tome  degree  of  precision. 

"There  are  certain  formations  which  must  have 
commenced  immediately  after  the  last  catastrophe,  and 
which,  from  that  period,  have  been  continued  up  to  the 
present  day  with  great  regularity.  Such  arf  the  de- 
posits of  detritus  observed  at  the  mouths  of  '  ■* 
masaes  of  rubbish  which  exist  at  the  foot  of  ii  , 
and  are  formed  of  the  fragments  that  fall  frum  tLcii 
summits  and  sides.  These  deposits  receive  a  yearlv  in 
i,  which  it  is  possible  to  measure.     Nothinf^  there 


fore,  is  more  easy,  \han  to  calcnlnte  the  time,  which  it 
lias  taken  them  to  acquire  their  present  dimensions. 
This  calculation  has  been  made  with  reference  to  the 
debris  of  mountains;  and,  in  all  cases,  has  indicated  a 
period  of  about  four  thousand  years.  The  same  result 
lias  been  obtained  from  the  other  alluvial  deposits.  In 
hhort,  whatever  has  been  the  natural  phenomenon  that 
Las  been  interrogated,  it  has  always  been  found  to  give 
evidence  in  accordance  with  that  of  tradition.  The 
traditions  themselves  exhibit  the  most  astonishing  con- 
formity. The  Hebrew  text  of  Genesis  places  the  de- 
luge in  the  year  2349  before  Christ.  The  Indians  make 
the  fourth  age  of  the  world,  that  in  which  we  now  live, 
to  commence  in  the  year  3012.  The  Chinese  place  it 
about  the  year  2384.  Confucius,  in  fact,  represents  the 
first  King  Yeo  as  occupied  in  drawing  off  the  waters  of 
the  ocean,  which  had  risen  to  the  tops  of  the  mountains, 
and  in  repairing  the  damage  which  they  had  occa- 
fiioned." — Carlile  on  the  DiviTie  Origin  of  the  Hcly 
Scriptures. 


L— MINERAL  KINGDOM. 

There  is  perhaps  no  portion  of  the  earth's  surface,  of 
•Jie  same  extent,  which  contains  so  great  a  variety  of 
those  mineral  substances  which  minister  to  the  neces- 
eities  and  comforts  of  life,  as  the  island  of  Great  Bri- 
tain; and  it  would  almost  seem,  from  its  internal  struc- 
ture, as  if  Providence  had  pre-ordained  that  it  should 
be  the  seat  of  an  opulent  and  powerful  people,  and 
one  of  his  chief  instruments  for  the  civilization  and 
advancement  of  the  hutnan  race.  That  this  is  no  extra- 
vagant, overstrained  expression  of  national  vanity,  maj', 
we  think,  be  very  easily  made  apparent,  by  a  few 
reflections  on  the  vast  advantages  which  the  British 
empire  itself,  and,  through  it,  the  civilized  world,  have 
derived   from   the  circumstaiMM  of  our  possessing  an 


to 

ibnndance  of  one  particular  roineral  imder  ibe  inrfiMt 
of  our  soil.  Tbe  ttlmobt  incxbauvtible  mines  of  coal, 
whicb  are  found  in  so  many  different  parts  of  our 
bland,  have  uikju*  stionubly  been  one  of  tbe  cbief 
Rouiccs  of  our  wiiil'h  uitd  of  our  iiifluonce  among  tbe 
othi-r  nations  of  K(iro|)e.  All  our  great  nmnufauturing 
U>^us — Hirmiiigbam,  Leeds,  Sbofiield,  M 
Glasgow,  i'aisl  y,  are  not  only  pit«Mt4>d  in  i 
diate  vicinity  <'f  coal,  but  never  woiil  vwiL- 

out  it.     If  wc  bad  bad  no  coal,  we  ^t  tbe 

greater  part  of  tbi»  wealib  we  derive  iVoui  our  uio- 
tallic  ort-s;  for  tb(;y  could  never  bave  been  drawn 
from  tbe  dep'lis,  wh<  re  tbcy  lie  conco;.led,  nor,  if  found 
near  tbe  surface,  could  they  bave  been  probtubly  re- 
fined. Witbout  coal,  tbe  steam-engine  would  probably 
bave  remained  among  tbe  appai-atus  of  tlic  natural 
pbib>sopber.  Not  only  did  tbe  fuel  supply  tbe  means 
of  working  tbe  macbino,  but  tbe  dcniaud  for  artificial 
power,  in  order  to  ruibc  tbat  same  fuel  from  the  bowcU 
of  the  earth,  more  immediately  led  to  tbe  practical  ap- 
plication of  tbe  great  discovery  made  by  Watt,  while 
repairing  the  philosophical  instrument  of  Dr.  Black. 
Bef  )re  the  inventiou  of  tbe  steam  engine,  tbe  power 
required  to  move  machinery  was  confined  to   the  im- 

felling  force  of  running  water,  of  wind,  of  animal  and 
umau  strength — all  too  weak,  unsteady,  irregular,  and 
costly,  to  admit  of  tbe  possibility  of  their  extt^nsive  ap- 
plication. But  the  hteam-engine  gave  u  giant  power  to 
tbe  human  race,  capable  of  being  applied  to  every  pur- 
po.se,  and  in  every  situation  where  fuel  can  be  found. 
Thus,  manufactures  arose,  and  from  tbe  cbei)|"'  ■'-  wi'U 
wbicb  labour  could  be  commanded,  and  the  ^s 

increase  of  work  done  in  tbe  same  space  of  tiuic,  imir 
produce  was  so  reduced  in  price,  as  to  bring  luxuries 
and  comforts  within  the  reach  of  tii'  >  r 

tasted  tbem  before.     New  tastes  ii 
creating  consumption,  multiplied  n 
lisbments;  and  thrir  rlcniaii'h  I'd  t 
of  machinery ;  ( 

•team-engine  its* .  ;    ^  '^ 

improTemeut  and  demaud,  our  macbiaeij  and  maaa^ 
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iSactnres  gradually  acquired  that  high  degree  of  perfoo- 
iion  to  which  they  are  now  arrived.  With  the  im- 
provement  of  the  steam-engine  came  the  wonderful  ap- 
plication of  it  to  navigation,  which  has  already,  in  a  few 
years,  produced  such  extraordinary  results;  and  which, 
when  combined  with  its  farther  application  to  wheel 
carriages,  must,  at  no  great  distance  of  time,  occasion  a 
revolution  in  the  whole  state  of  society. 

Next  to  coal,  our  iron  is  the  most  important  of  our 
mineral  treasures;  and  it  is  a  remarkable  circumstance, 
that  the  ore  of  that  metal,  which  is  so  essential  to  the 
wants  of  man,  that  civilization  has  never  been  known 
to  exist  without  it,  should  in  Great  Britain  be  placed  in 
greatest  abundance,  not  only  in  the  vicinity  of,  but  ac- 
tually associated  with,  the  coal  necessary  to  separate 
the  metal  from  the  impurities  of  the  ore,  so  as  to  render 
it  fit  for  use.  In  Sweden,  and  most  other  countries, 
where  iron  mines  exist,  the  ore  is  refined  by  means  of 
wood;  but  no  space  on  the  surface  of  our  island  could 
have  been  spared  to  grow  timber  for  such  a  purpose; 
and  thus,  without  coal,  in  place  of  being,  as  we  are  now, 
great  exporters  of  wrought  and  unwrought  iron  to  dis- 
tant nations,  we  must  have  depended  on  other  countries 
for  this  metal;  to  the  vast  detriment  of  many  of  our 
znanufactures,  which  mainly  owe  their  improvement  and 
extension  to  the  abundance  and  consequent  cheapness 
of  iron. 

There  are  extensive  mines  of  lkad  in  Derbyshire, 
Yorkthire,  Northumberl  md,  Lanarkshire,  Dumfries- 
shire, and  several  other  places  in  Great  Britain,  su& 
cient  not  only  for  the  internal  demand  for  that  metal, 
but  yielding  a  considerable  amount  for  exportation. 
Copper  is  produced  in  large  quantities  in  Cornwall; 
and  the  same  county  has  been  celebrated  for  its  tin 
mines  for  nearly  two  thousand  years. 

Coal,  irun,  lead,  copper,  and  tin,  are  the  principal 
minerals  of  our  country,  which,  in  common  language, 
are  usually  associated  with  the  idea  of  the  produce  of 
mines.  Silver  and  Gold  we  have  none,  with  the  excep* 
tiofi  of  a  litde  of  the  former  contained  in  some  of  the 
DT^  of  lead,  which  is  separated  by  refining,  whea  in 


mfBcient  quantity  to  jield  a  profit,  beyond  the  ezpenM 
of  the  process;  but  we  have  some  other  metals,  highly 
useful  in  the  arts,  such  as  zinc,  antimony,  and  man- 
ganese. 

Besides  the  substances  above  mentioned,  we  have 
many  other  miucral  treasures  of  great  importance  still 
to  be  noticed.  Of  these  the  most  valuable  perhaps  is 
limcston<',  from  its  use  in  agriculture,  to  meliorate  the 
soil  and  increase;  its  fertility,  and  from  its  being  an  in- 
dispensjible  ingredient  in  mortar  for  building;  and 
there  are  not  many  parts  of  the  island  far  distant  from  a 
supply  of  this  material.  Building  stone  is  found  in 
most  parts  of  the  country;  and  although  we  must  go  to 
Italy  for  the  material  for  the  art  of  sculpture  to  be  em- 
ployed upon,  we  have  frce-stono  applicable  to  all  the 
purposes  of  ornamcntiil  architecture,  and  we  have  many 
marbles  of  great  beauty.  If  stones  be  far  oflF,  clay  is 
never  wantine  to  supply  a  substitute ;  and  the  most  dis- 
tant nations  have  their  daily  food  served  up  in  vessels, 
the  materials  of  which,  dug  from  our  clay-pits,  have 
given  occupation  to  thousands  of  our  industrious  popu- 
lation, in  our  potteries  and  china  manufactures.  For 
our  supply  of  salt,  that  essential  part  of  the  daily  sus- 
tenance of  almost  every  human  being,  we  are  not  de- 
pendent on  the  brine  which  encircles  our  island  ;  for  we 
nave,  in  the  mines  and  salt-springs  of  Cheshire  and 
Worcestershire,  almost  inexhaustible  stores  of  the  purest 
quality,  unmixed  with  those  earthy  and  other  ingredi- 
ents, which  must  be  separated  by  an  expensive  process, 
before  a  culinary  salt  can  be  obtained  from  the  water  of 
the  sea. 

Familiar  as  is  almost  every  one  of  the  mineral  sub- 
stances we  have  named,  in  the  common  business  of  life, 
there  are  many  persons  who  have  but  a  very  imperfect 
idea  whence  they  are  derived,  and  what  previous  pro- 
068808  they  undergo,  before  they  can  be  made  applicable 
to  our  use.  In  the  formation  of  organized  bodies,  that 
is,  in  the  structure  of  animals  and  plants,  the  most  su- 
perficial observer  cannot  fail  to  discover  a  beautiful  and 
refined  mechanism;  but  if  we  cast  our  eyes  upon  tho 
ground,  and  look  at  heaps  of  gravel,  sand,  clay,  and 


dtone,  it  seems  as  if  chance  only  had  brought  them  tO' 
gether,  and  that  neither  symmetry  nor  order  can  be  dis- 
covered in  their  nature.  But  a  closer  examination  soon 
convinces  us  of  that  which,  reasoning  from  the  wisdom 
and  design  manifested  by  other  parts  of  creation,  we 
might  beforehand  have  very  naturally  been  led  to  ex- 
pect, viz.,  that  in  all  the  varieties  of  form,  and  structure, 
and  change,  which  the  study  of  the  mineral  kingdom 
displays,  laws  as  fixed  and  immutable  prevail,  as  in  the 
most  complicated  mechanism  of  the  human  frame,  or  in 
the  motions  of  the  heavenly  bodies :  and  if  astronomy 
has  discovered  how  beautifully  "the  heavens  declare 
the  glory  of  God,"  as  certainly  do  we  feel  assured  by 
the  investigation  of  geology,  that  the  earth  "  showeth 
his  handy  work." — Penny  Magazine. 


IL— MINERAL  KINGDOM. 

The  land  rises  from  the  surface  of  the  sea  in  the  form 
of  islands,  and  of  great  continuous  masses  called  conti- 
nents, without  any  regularity  of  outline,  either  where 
it  comes  in  contact  with  the  water,  or  in  vertical  eleva- 
tion, its  surface  being  diversified  by  plains,  valleys,  hills, 
and  mountains,  which  sometimes  rise  to  the  height  of 
twenty-six  thousand  feet  above  the  level  of  the  sea. 
Numerous  soundings  in  different  parts  of  the  world  have 
shown,  that  the  bottom  of  the  ocean  is  as  diversified  by 
inequalities  as  the  surface  of  the  land ;  a  great  part  of 
it  is  unfathomable  to  us,  and  the  islands  and  continents, 
which  rise  above  its  surface,  are  the  summits  of  moun- 
tains, the  intervening  valleys  lying  in  the  deepest 
abysses. 

Different  climates  produce  different  races  of  animals, 
and  different  families  of  plants ;  but  the  mineral  king 
dom,  as  far  as  the  nature  of  stone  is  concerned,  is  in- 
dependent of  the  influence  of  climate,  the  same  rocks 
being  found  in  the  polar  and  in  th«  equatorial  regions. 


AJthoogb  there  is  considerable  diversity  in  t  ira 

of  the  earth,  it  is  not  in  any  degree  coniuv..^  with 
particular  zones,  as  far  as  relates  to  circumstanoos 
which  are  external  to  it;  nor  can  we  say,  that^tbe 
wofiderful  action  which  burning  mountains  tell  us  is 
going  on  in  its  interior,  is  confined  to  any  part  of  the 
sphere,  for  the  volcanic  fires  of  Iceland  bum  as  fiercely 
as  those  that  burst  forth  under  the  line.  From  all  the 
observations  hitherto  made,  there  is  no  reason  to  sup- 
pose, that  any  unexplored  country  contains  mineral 
bodies,  with  which  we  are  not  already  acquainted;  and 
although  we  cannot  f^ay  beforehand  of  what  rocks  an 
unexamined  laud  is  likely  to  be  composed,  it  is  ex- 
tremely improbable,  that  any  extensive  series  of  rocks 
should  be  found,  constituting  a  class  different  from  any 
which  have  been  already  met  with  in  other  parts  of  tho 
globe. 

When  we  dig  through  the  vegetable  soil,  we  nsaally 
come  to  clay,  sand,  or  gravel,  or  to  a  mixture  of  these 
uncousolidated  materials;  and,  in  some  countries,  wo 
shall  probably  find  nothing  else,  at  the  greatest  depths 
to  which  we  are  able  to  penetrate.  But  in  most  places, 
after  getting  through  the  clay  and  gravel,  we  abould 
come  upon  a  hard  stone,  lyine  in  layers  or  beds  parallel 
to  each  other,  either  of  one  Kind  or  of  different  kinds, 
according  to  the  depth.  This  stone  wuuld  vary  in 
different  countries,  and  in  different  places  in  the  same 
country,  as  well  in  its  constituent  parts,  as  in  the  thick- 
ness, alternation,  and  prwsition  of  its  beds  or  layers. 
It  has  been  ascertained  by  the  observation  of  geologists, 
in  various  parts  of  the  world,  that  the  cruf^t  of  the  earth 
is  composed  of  a  scries  of  such  layers,  distinguishable 
from  each  other  by  very  marked  characters  in  their 
internal  structure.  The  clemi*nts,  of  which  tbey  are 
composed,  are  not  very  numerous,  being  for  the  moHt 
part  the  hard  substance  called  Quartz  by  mineralogists, 
of  which  gun  flinta  may  be  cited  as  a  familiar  exnmple, 
these  being  wholly  composed  of  it,  and  the  vq 

•ubstanoes,  clay  and  limestone;  but  these  n  >ra 

aggregated  or  mixed  up  together  in  so  siauy  prop'^^r- 
Uous  and  forms,  as  to  produce  a  considerable  v:irii  tv  ot 


racks.  Besides  this  elementary  composition,  or  what 
may  be  termed  their  simple  structure,  the  greatest 
proportion  of  the  rocks,  that  are  so  arranged  in  layers, 
contain  foreign  bodies,  such  as  fragments  of  other  rocks, 
shells,  bones  of  land  and  amphibious  animals,  and  of 
fishes,  and  portions  of  trees  and  plants.  It  has  further 
been  found,  that  these  diflferent  layers  or  strata  lie 
upon  each  other  in  a  certain  determinate  order,  which 
M  never,  in  any  degreCj  inverted.  Suppose  the  series  of 
strata  to  be  represented  by  the  letters  of  the  alphabet, 
A  being  the  stratum  nearest  the  surface,  and  Z  the 
lowest:  A  is  never  found  below  Z,  nor  uuder  any  other 
of  the  intervening  letters;  nor  is  Z  ever  found  above  any 
of  the  letters  that  stand  before  it  in  the  alphabet;  and 
so  it  is  with  all  the  strata  represented  by  the  other 
letters.  It  must  not,  however,  be  imagined,  although 
this  regularity  in  (Ite  order  of  superposition  exists,  that 
all  the  different  members  of  the  series  always  occur 
together;  on  the  contrary,  there  is  no  instance  where 
they  have  all  been  found  in  one  place.  It  possibly  may 
happen,  that  where  C  is  found  in  a  horizontal  position, 
by  going  deeper  all  the  rest  would  follow  in  succession; 
but  this  we  can  never  know,  as  the  thickness  would  be 
infinitely  beyond  our  means  of  penetrating;  and  there 
are  reasons,  which  render  the  existence  of  such  an  un- 
interrupted series  extremely  improbable.  It  very  sel- 
dom happens,  that  more  than  three  or  four  members  of 
the  series  can  be  seen  together; — we  say  of  the  serieSf 
because  each  memlK.r  is  composed  of  an  almost  infinite 
number  of  subordinate  layers.  This  order  of  succession, 
established  by  geologists,  has  been  determined  by  the 
combination  of  many  observations  made  in  different 
countries  at  distant  points.  The  order  of  three  or  four 
members  was  ascertained  in  one  place:  the  upper 
stratum  in  that  place  was  found  to  be  the  lowest  mem- 
ber of  a  second  series  in' another  place,  and  the  lowest 
stratum  at  the  first  station  was  observed  to  be  the 
uppermost  at  a  third  point;  and,  in  like  manner,  the 
order  of  superposition  was  discovered  throughout  the 
whole  range.  Neither  is  it  to  be  supposed  that  the 
strata,  which  lie  next  to  each  other,  are  always  so  in 


Sllnre;  ait,  for  )n«t«oo»,  UuO,  wborerer  Q  i»  ihuni  ^^ 
fOoUtttd  with  aootber  member,  it  u  always  qitb»r  wiU 
^  aboTO  it,  or  H  below  it;  it  very  often  bapp«Q«  tU«l 
F  lie»  upoQ  H,  Q  beiug  altogetber  abaeutj  at  '  ' '      .y 
evea  be  Keen  lyius  upon  R,  tbe  whole  of  the 
ing  members  of  tne  scrica  being  \v      '  Vuiy  lr» 

qucntiy  one  of  the  loweut  mcmbcrfi  .  ieg  appean 

«(  the  surface.      Every  one  muy  bavii  )>«;tiu  somctitnet 
dudk,  sometimes  blute,  lying  immediately  beneath  th(> 
vegetable  soil,  or  ovcu  at  tbe  burface  without  that  msautjr 
covering.     But  if  a  lower  member  of  tbe  series  be  seen 
at  tbe  surface,  however  deep  we  liiiebt  go,  we  should 
never  find  any  one  of  those  rocks,  tTii:  Iu'loni/  to  tho 
higher  members  of  that  bcrica.     TL  1 

advantage  of  this  knowledge  of  the  u- 1. ....... vi  ^ivici  <>f 

socoesaion  will  be  seen  at  onoe;  for  if  0  were  fouud  to 
oocapy  the  surface  of  the  country,  it  would  be  at  ouoe 
known,  that  all  searcli  for  coal  in  that  npot  would  be 
fjrmtiess.  Bnd. 


nL—MINERAL  ILINOOOM. 

Thk  means,  by  which  geologists  haiV«  hmm  enabled 
to  fix  the  order  of  superposition  in  the  strata  compotsiue 
the  crust  of  the  globe,  have  been  partly  the  mineria 
composition  of  each  member  of  the  series,  partly  their 
containing  fragments  of  other  rooks,  but  chiefly  the 
remains  of  animals  and  plants,  that  are  imbedded  in 
them.  They  observed,  that  there  was  a  class  of  rocks 
diilingaishcd  by  a  considerable  degree  of  hardness,  bj 
of  texture,  by  their  arrangement  in  slaty  bedfl, 


and  by  poeseesing,  when  in  thick  massoe,  a  glistening 
strncture,  called*  by  mineralogists  crystalUne,  of  which 
statuary  marble  or  loaf  sugar  may  be  quoted  as  iamiliar 
examples;  and  these  were,  even  when  aesoeiated  with 
rocks  of  another  sort,  always  lowest.  Above,  and  in 
«Hit»ct  with  them,  another   group  of  strat*  wa«  ob> 


arrecl,  which,  in  mineral  composition,  had  a  good  d«al 
of  resemblanoe  to  those  below  them,  but  contained 
ronnded  fragments  of  other  rocks;  and,  when  these 
fragments  were  examined,  they  were  found  to  be  iden- 
tical with  the  rocks  composing  the  lower  strata.  This 
second  series  was  observed  to  be  covered  by  another 
group  of  strata,  which  contained  shells  and  corals, 
bodies  that  had  never  been  seen  in  any  of  the  lower 
strata.  Thus  it  was  clear,  as  the  including  substance 
must  necessarily  be  formed  subsequently  to  the  pebble 
or  shell  it  cont^ns,  that,  previous  to  the  formation  of 
this  diird  group,  there  had  existed  rocks  to  supply  the 
imbedded  fragments,  and  to  contain  the  waters  of  the 
ocean,  in  which  the  animals  that  once  inhabited  the 
shells  must  have  lived.  Ascending  still  higher,  that  is, 
observing  the  strata  as  they  lay  one  above  another 
towards  the  surface,  it  was  found,  that  many  were 
entirely  composed  of  the  fragments  of  pre-existing 
rocks,  either  in  the  form  of  pebbles,  or  of  sand  cemented 
together ;  that  there  was  a  vast  increase  in  the  number 
and  variety  of  the  imbedded  shells,  the  latter  forming 
very  often  entire  beds  of  rock,  many  feet  in  thickness ; 
and  that  the  remains  of  plants  began  to  appear. 

In  this  manner  certain  great  divisions  of  the  strata 
were  established,  by  very  clear  and  infallible  distinctive 
characters.  But  it  was  reserved  for  an  English  prac- 
tical mineral  surveyor  to  make  a  discovery,  which  gave 
a  new  direction  to  geological  inquiries,  and  which,  in 
the  course  of  a  few  years,  introduced  into  the  science  a 
degree  of  precision  and  certainty,  that  was  formerly 
unknown.  About  thirty-five  years  ago,  3Ir.  William 
Smith,  of  Churchill  in  Oxfordshire,  by  an  extensive 
series  of  observations  in  different  parts  of  England,  as- 
certained that  particular  strata  were  characterized  by 
the  presence  of  certain  fossil  or  petrified  shells,  which 
were  either  confined  to  .them  exclusively,  or  in  pre- 
dominating quantity,  or  were  of  rare  occurrence  in 
other  strata ;  and  he  was  thus  enabled  to  identify  two 
rocks  at  distant  points  as  belonging  to  one  stratum, 
when  mere   nunend  characters  would  either  have  lefi 


Urn  in  QDoertainty,  or  have  cntirelj  failed  in  deciding 
the  question.  When  this  di.soovery  became  known  to 
geologiitta,  numerous  observations  were  made  in  other 
countries,  which  completely  proved,  that  the  principle 
was  not  only  applicable  in  those  places  which  Mr. 
Smith  had  had  an  opportunity  of  obHcrving;  but  that  it 
held  good  generally,  and  throughout  the  whole  series 
of  stratA,  from  the  lowest,  in  which  organic  remains  are 
found,  to  those  nearest  tlie  surface.  Under  the  direc- 
tion of  this  guide,  geolugistA  have  been  enabled  to  dis- 
cover lines  of  scparution  iu  the  great  divisions,  whirh, 
as  already  mentioned  bad  been  established  by  ]'<.\nr 
observations,  pointing  out  distinct  epochs  uf  '!  , 

and  revealing  a  succession  of  changes  in  ti  : 

and  inorganic  creation,  in  a  determinate  chi  1 

order.     This  more  accurate  knowledge  of  th'  >'. 

of  the  crust  of  the  globe  is  uf  the  highest  interest  and 
importance ;  not  only  as  a  matter  of  speculative  science, 
but  as  regards  the  practical  advantages  in  common  life, 
that  have  been  derived  from  it. 

An  examination  of  the  phenomena  exhibited  by  the 
internal  structure  of  this  series  of  superimposed  rocks, 
has  established  this  farther  principle — that  all  the  strata 
must  have  been  deposited  on  a  level  foundation  :  that 
is,  on  pre-existing  ground,  that  was  cither  horizont^U 
or  nearly  so,  at  the  bottom  of  a  fluid  holding  ' 
materials  either  in  suspension,  or  in  solution,  or  }' 
both.  Now,  as  we  know  of  no  fluid  in  which  this  oi>uid 
hsve  taken  place  except  water,  geologists  have  come  to 
the  conclusion,  that  the  chief  part  of  all  the  strata,  how* 
ever  elevated  they  may  now  be  above  the  level  of  the 
sea,  were  gradually  deposited  at  the  bottom  of  the 
ocean ;  and  the  remainder  of  them  at  the  bottorr^  '^f 
inland  seas,  ot  lakes.  But  if  this  be  so,  what  m 
revolutions  must  have  takeu  place  to  cause  rm-,,-, 
formed  in  the  depths  of  the  ocean,  to  occupy  the  8uui- 
mits  of  the  highest  mountains !  By  what  known  agency 
can  so  extraordinary  a  change  of  poMtion  have  been 
effected?     That  the  fact  <'  ■» 

proved  by  the  shellf  emU;  >  .  ..o 
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greatest  elevations;  and  geologists,  who  have  endea- 
voured to  discover  by  what  cause  this  change  in  the 
relative  position  of  the  rock  and  the  sea  has  been 
brought  about,  have,  by  an  attentive  observation  of  the 
phenomena  of  earthquakes  and  volcanoes,  and  the  re- 
semblance between  the  products  of  the  latter  and  cer- 
tain parts  of  the  earth's  structure,  which  we  have  yet 
to  notice,  arrived  at  a  very  probable  solution  of  the 
problem. 

Although  the  strata  were  originally  deposited  in  a 
horizoutal  position,  and  are  often  found  so,  especially 
as  regards  the  inferior  members  of  the  series,  they  are 
not  uniformly  so,  but  are  frequently  inclined,  more  or 
less ;  and  they  have  been  seen,  not  only  at  every  angle 
of  inclination,  but  very  often  in  a  vertical  position. 
"When  a  vertical  section  of  a  mountain  is  exposed,  as  is 
often  the  case  in  valleys  or  the  deep  bed  of  a  river, 
Buch  an  appearance  as  that  represented  here  is  not  un- 


common ;  and  if  the  stratum  a  be  composed  of  rounded 
blocks  of  stone  .<5urrounded  by  fine  .sand  or  clay,  and  if 
the  sfratura  h  contain  a  layer  of  shells  lying  parallel  to 
the  sides  of  the  stratiira,  and  if  they  be  unbroken, 
although  of  the  most  delicate  texture,  it  is  manifest  that 
these  strata  could  not  have  been  deposited  in  their  pre- 
sent vertical  position,  but  upon  a  level  ground.  Some- 
times they  are  not  only  disturbei  from  their  horizon- 
tality,  but  are  bent  and  contort'^d  in  the  most  extra- 
ordinary way,  a.?  if  they  had  been  acted  upon  by  some 
powerful  force  while  they  were  yet  in  a  soft,  flexible 
6* 


state.     This  appearance,  very  common  in  the  slat«  Trnki 
of  UiK.  jorth  coast  of  Devon,  ia  ahown  in  the  diagnun. 


his  seeming  disorder  and  confusion  is  evidently  a  part 
ot  the  orde»  and  harmony  of  the  universe,  a  proof  of 
de.  ign  in  the  structure  of  the  globe,  and  one  of  the  pro- 
grv-ssive  steps  by  which  the  earth  seems  to  have  been 
pn [Mired  as  a  fit  habitation  for  man.  For  if  all  the 
strau  had  remained  horizontal,  that  is,  parallel  to  the 
surface  of  the  globe,  if  they  had  enveloped  it  like  a 
shell,  or,  to  use  a  familiar  example,  had  they  surrounded 
it  liki.  tne  coats  of  an  onion,  it  is  clear  that  we  should 
never  have  become  acquainted  with  any  other  than  the 
upper  members  of  the  scries ;  and  that  the  beds  of  coal 
and  salt,  and  the  ores  of  the  metals,  all  of  which  are 
confined  to  the  inferior  strata,  could  never  have  been 
made  available  for  the  purposes  of  man.  Without  this 
elevation  of  the  strata,  the  earth  would  have  presented 
a  monoienotis  plain,  unbroken  by  the  beautiful  forms 
of  hill  and  valley,  or  the  majestic  scenery  of  mountains. 
With  these  inequalities  of  the  surface  are  intimately 
connected  all  the  varieties  of  climates,  and  the  diversi- 
fied products  of  animal  and  vegetable  life  dependent 
thereon ;  as  well  as  the  whole  of  what  may  be  termed 
the  aqueous  machinery  of  the  land — the  fertilizing  and 
Tefrcshing  rains,  the  sources  of  springs,  inland  lakes, 
and  the  courses  of  rivers  and  brooks  in  their  endless 
ramifications.  Throughout  all  this  there  reigns  such  » 
harmony  of  purpose,  that  the  conclusion  is  irresistible, 
that  the  breaking  up  of  the  earth's  crust  is  not  an  ir- 
regular disturbance,  but  a  work  of  design,  in  perfect 
accordance  with  the  whole  economy  of  nature. 

We  have  said,  that  if  we  dig  through  the  superficial 
sovering  of  sand  axul  clay,  we  usually  come  upon  stone 
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'MfOMIi  in  lar^TS ;  btit  there  are  many  places,  where 
in  ikMtld  find  a  rock  withont  any  such  arrangement, 
which  could  continne  of  the  same  uniform  texture,  and 
without  any  parallel  rents  dividing  it  into  beds,  however 
deeply  we  might  penetrate  into  it.  Such  unstratijied 
r^kt,  although  of  limited  extent  in  proportion  to  the 
sfraft'nfd  rocks,  constitute  a  considerable  portion  of  the 
crust  of  the  earth,  and  in  all  pjirts  of  it  they  generally 
rise  above  the  surface  in  huge  unshapen  masses,  sur- 
vonnded  by  the  stratified  rocks;  and  sometimes  they 
occupy  districts  of  great  extent,  where  none  of  the 
kiter  rocks  can  be  seen.  In  mineral  composition  they 
«re  essentially  different  from  the  other  class :  never 
consisting  of  limestone,  or  sandstone,  or  clay,  and  never 
containing  rounded  pebbles,  shells,  or  the  remains  of 
any  other  kind  of  organ  ired  matter.  .  Their  elementarj- 
eonsftituent  parts  nre  simple  mineral  substances,  which, 
although  son;ct:ui«.-8  found  in  the  stratified  rocks,  are 
always,  in  the  rocks  we  now  speak  of,  in  different  com- 
binations: they  are  always  in  that  particular  state 
called  crystalline;  and  when  the  parts  are  large  enough 
to  be  distinguished,  they  arc  seen  to  interlace  each  other, 
and  by  this  arrangement  they  form  a  very  hard  tough 
fitftne,  very  difficult  to  break  into  regular  squared  forms, 
or  to  work  with  the  chisel,  and  they  arc  very  often  ca- 
pable of  receiving  a  high  polish.  The  substances  most 
familiar  to  us  in  common  life,  which  belong  to  this  class 
of  rocks,  are  granite,  whinstone,  and  basalt.        Ibid. 


rvr— ME^ITRAL  KINGDOM. 


We  have  shown,  that  the  crust  of  the  globe  is  com- 
posed of  two  great  classes  of  rocks:  ene  of  which  con- 
sists of  a  series  of  beds  of  stone  of  different  kinds, 
lying  upon  one  another  in  a  certain  determinate  order 
«  succession,    called    the    Stratified    Roclet,   or  tha 
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Strata ;  the  other,  of  a  da»  of  stones  difdii||iiiAtM« 

from   the  straUi  by  peculiar  mineral   composition,  bj 
never  contAining  pebbles  or  the  remains  of  animals  and 

{>lants,  and  by  never  being  arranged  in  paraUal 
ayers,  from  which  last  character  uey  have  been 
denominated  the  Urutratifrxi  Roekt.  We  shall  now 
procef>d  to  bHow  in  what  manner  these  two  claraes  of 
rocks  are  a.ssf>ciated  together.  It  is  quite  evident,  that 
the  mode  of  formation  of  the  two  must  have  been 
toully  different.  While  the  strata,  Ly  their  parallel 
arrangement,  by  the  pebbles  of  pre-existing  rocks,  and 
by  the  remains  of  living  bodies  which  they  contain, 
demonstrate  that  they  must  have  been  formed  under 
water,  by  deposition  from  the  surface  downwards,— 
the  whole  characters  of  the  unstratified  rocks  equally 
prove  that  they  must  have  come  to  the  surface  from 
the  interior  of  tne  earth,  after  the  deposition  of  the 
strata ;  that  is,  that  they  have  been  ejected  among  the 
strata  from  below  in  a  melted  condition,  eitlier  fluid  or 
in  a  soft  yielding  state.  Geologists  have  come  to  this 
conclusion,  from  a  careful  examination  and  comparison 
of  the  unstratified  rocks  with  the  products  of  existing 
volcanoes,  or  those  burning  mouutaius  that  have  thrown 
out  streams  of  melted  stone  or  lava,  both  in  past  ages, 
•s  recorded  in  history,  and  in  our  own  time.  By  this 
comparison  they  have  discovered  a  great  .- 
often  an  identity,  of  composition  between  the 
fied  rocks  and  lava,  and  the  closest  analogy  iu  the 
phenomena  exhibited  by  the  masses  of  both  kinds,  and 
in  their  relations  to  the  stratified  rocks  with  which  thej 
come  in  contact. 

In  every  case  the  unstratified  rocks  lie  under  the 
stratified.  This  order  has  never  been  reversed,  except 
ill  oases  which  have  been  afterwards  discovered  to  be 
deceptive  appearances,  and  where  they  have  been  pro- 
truded between  strata.  But  it  may  be  said,  that  this 
fact  of  inferiority  of  position  is  no  proof  of  i 

from  below,  far  less  of  posteriority  of  forma 
they   might  have   been   the   foundation   on   wLicU   the 
•irata  aie  deposited.     But  their  eruption  from   the 
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interior,  and  that  that  emption  took  place  after  th* 
strata  were  formed,  are  proved  by  other  evidences,  as 
we  shall  presently  show. 

A  section  of  the  crust  of  the  earth,  where  the  9l*«tified 
and  unstratitied  rocks  have  been  found  associated  to- 
gether, has  often  exhibited  the  appearance  represented 
by  the  diagram. 


A  and  B  are  mountains  of  granite  or  of  whinstone 
with  strata  of  limestone  lying  upon  it.  From  A 
branches  or  shoots  connected  with  the  principal  mass 
are  seen  to  penetrate  into  the  superincumbent  strata; 
and  in  the  mountain  B,  the  granite  overlies  the  lime- 
stone for  a  considerable  way  near  the  top,  as  if  it  bad 
flowed  over  at  that  place,  and  lower  down  it  has  forced 
its  way  between  two  strata,  ending  like  a  wedge. 
Now,  as  the  penetrating  substance  must  necessarily  be 
of  subsequent  formation  to  the  body  that  it  penetrates, 
it  is  evident,  that  the  granite  must  have  been  formed 
after  the  limestone,  although  the  latter  rests  upon  it. 
But  if  any  doubt  remained,  it  would  be  removed  by 
the  additional  fact,  that  the  granite  veins  in  the  moun- 
tain A,  contain  angular  fragments  of  limestone  identical 
with  the  strata  above ;  and  the  fractured  ends  are  seen 
to  fit  the  places  of  the  continuous  stratum,  fiivm  which 
they  have  been  broken  off. 

The  posteriority  of  the  formation  of  the  unstratified 
rocks  to  the  strata  is  thus  made  evident  from  their 
relarive  positions ;  their  forcible  ejection  from  below  is 
equally  proved  by  the'  penetration  of  their  veins  or 
shoots  from  the  superincumbent  strata  in  an  upward 
direction,  often  with  the  most  slender  ramifications  to 
a  great  distance,  and  by  the  portions  broken  from  the 
strata  and  enveloped  in  the  substance  of  the  vein. 
That  they  were  ejected  in  a  soft  melted  state,  produced 
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bf  tbe  action  of  heat,  is  shown  by  the  eloM 
blanoe,  in  mineral  composition,  of  tbe  osatntified 
rocks  to  the  products  of  existing  volcanoes,  and  bj 
n>markable  changes  often  obaerred  to  have  taken 
pluee  in  tbe  strata,  where  thej  come  in  contact  with 
granite  and  wbinstone.  Soft  chalk  is  converted  into 
a  bard  cryntalline  limestone  like  statuary  marble;  claj 
and  sandstone  are  changed  into  a  subutance  as  bard 
and  compact  as  flint,  and  coal  is  turned  into  coke; 
all  of  them  changes  which  arc  analogous  to  what  takes 
place,  when  the  Kubstances  are  subjected  to  a  strons 
artificial  heat  uudcr  great  pressure.  In  the  case  of 
coal,  it  is  very  remarkable;  for  when  a  bed  of  that 
substance,  and  a  stratum  of  clay  lying  next  to  it,  come 
in  contact  with  whiustone,  the  tar  of  the  coal  is  often 
driven  into  the  clay,  and  tbe  coal  loses  all  property  of 
giving  flame,  although,  at  a  distance  from  the  whin- 
stone,  it  is  of  a  rich  caking  quality. 

We  have  shown,  that  we  are  enabled  to  fix  a  chro* 
nological  order  of  succession  of  the  strata  with  » 
considerable  degree  of  precision ;  and  although  we 
have  not  tbe  same  accurate  means  of  determining  the 
relative  ages  of  the  unstratified  rocks,  there  are  yet 
very  decisive  proofs  that  certain  classes  of  them  are 
older  than  others,  that  dificrent  members  of  the  same 
class  have  been  ejected  at  distinct  periods,  and  that 
the  same  substanoes  have  been  thrown  up  at  different 
times  far  distant  from  each  other.  Granite,  in  veins, 
has  never  been  seen  to  penetrate  beyond  the  lower 
strata;  but  wbinstone  and  the  lavas  of  existing  vol- 
canoes protrude  in  masses,  and  send  out  veins  through 
ill  the  strata :  veins  of  one  sort  of  granite  traverse 
oiasses  of  another  kind,  and  wbinstone  and  basalt  veins 
ire  not  only  found  crossing  masses  and  other  veins  of 
similar  rocks,  but  even  of  granite.  Upon  tbe  principle, 
therefore,  before  stated,  that  the  penetrating  substance 
must  necessarily  have  been  formed  subsequently  to  the 
body  penetrated,  the  above  phenomena  demonstrate 
Buoceseive  formations  or  eruptions  of  the  unstratificd 
rocka. 

As  the    highly    elevated,    broken,    and    contorted 
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positions  of  the  strata  are  only  explicable  on  the 
Bupposition  of  a  powerful  force  acting  upon  them  from 
below,  and  as  they  are  seen  so  elevated  and  contorted 
in  the  neighbourhood  of  the  unstratified  rocks,  it  is  a 
very  legitimate  inference,  that  the  mountain  chains 
and  other  inequalities  on  the  earth's  surface  have  been 
occasioned  by  the  horizontally  deposited  strata  having 
been  heaved  up  by  the  eruption  of  these  rocks; 
although  the  latter  may  not  always  appear,  but  be 
only  occasionally  protruded  to  the  surface,  through 
the  rents  produced  by  the  eruptive  force.  The 
phenomena  of  earthquakes  are  connected  with  the 
same  internal  action,  and  these  have  often  been  ac- 
companied by  permanent  elevations  of  entire  portions 
of  a  country.  This  theory  of  the  elevation  of  moun- 
tains by  a  force  acting  from  the  interior  of  the  earth  is 
not  a  mere  inference  from  appearances  presented  by 
rocks,  but  is  supported  by  numerous  events  which 
have  occurred  repeatedly  within  the  period  of  history 
down  to  our  own  time.  In  the  middle  of  a  gulf  in  the 
island  of  Santorino,  in  the  Grecian  Archipelago,  an 
island  rose  from  the  sea  144  years  before  the  Christian 
era:  in  1427,  it  was  raised  in  height,  aad  increased 
in  dimensions;  in  1573,  another  island  arose  in  the 
same  gulf;  and  in  1707,  a  third.  These  islands  are 
composed  of  hard  rock ;  and  in  that  last  formed,  there 
are  beds  of  limestone  and  of  other  rocks  containing 
shells.  In  the  year  1822,  Chili  was  visited  by  a  violent 
earthquake,  which  raised  the  whole  line  of  coast,  for 
the  distance  of  above  one  hundred  miles,  to  the  height 
of  three  or  four  feet  above  its  former  level.  Valparaiso- 
is  situated  about  the  middle  of  the  tract  thus  per- 
manently elevated.  A  portion  of  Cutch,  near  the 
mouth  of  the  Indus,  underwent  a  similar  revolution  in 
the  year  1819,  when  a  district,  nearly  sixty  miles  in 
length  by  sixteen  in  breadth,  was  raised  by  an  earth- 
quake about  ten  feet  above  its  original  level.  A  vol- 
canic eruption  burst  out  in  an  adjoining  part  of  India 
at  Bhooi,  at  the  exact  period  when  the  shocks  of  this 
earthquake  terminated.  These  cases  must  not  be  con- 
founded with  the  production  of  nev    mountains,  such 
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■f  that  of  Jorullo,  in  Mexico,  in  the  year  1759,  which 
WM  raised  to  the  height  of  1600  feet  above  the  tabl« 
land  of  Malpais,  by  eruptions  of  acoriaD  and  the  out> 
pouring  of  lava.  The  appearance  of  a  new  Ldand 
off  the  coast  of  Sicily,  in  the  year  1831,  is  another 
phenomenon  of  the  latter  class.  It  rottc  from  a  part  of 
the  sea,  which  was  known  by  soundings  a  few  years 
before  to  have  been  600  feet  deep,  to  the  height  of  107 
feet  above  the  water,  and  formed  a  circumference  of 
nearly  two-thirds  of  a  mile.  It  was  composed  of  looM 
cinders,  and  the  part  that  rose  above  the  level  of  the 
sea,  was  wushcd  away  in  the  winter  of  the  same  year; 
but  an  extensive  shoal  remains. 

It  must  not  be  supposed,  that  these  internal  move* 
ments  only  took  place  after  the  whole  series  of  strata 
had  been  deposited.  There  must  have  been  lone 
intervals  between  the  termination  of  the  deposition  of 
one  member  of  the  series  and  the  commencement  of 
that  of  the  stratum  immediately  above  it;  and  internal 
movements,  accompanied  with  disturbance  of  the 
already  deposited  strata,  after  they  had  come  to  consoli- 
date into  stone,  appear  to  have  taken  place  during  the 
whole  period  that  the  strata,  from  the  lowest  to  the 
uppermost  in  the  series,  were  depoMted.  The  clearest 
evidence  of  this  is  afforded  by  certain  appearances 
exhibited  by  the  strata,  in  all  parts  of  the  globe,  that 
have  yet  been  examined.  The  diagram  that  follows 
represents  a  case  of  very  common  occurrence,  and  will 
explain  our  meaning.  It  must  be  borne  in  mind,  that 
it  is  an  acknowledged  principle  in  geology,  that  all 
stratified  rocks,  in  whatever  position  they  are  now  found, 
most  have  been  originally  deposited  horizontally 


There  are  here  five  different  series  of  strata,  a,  b,  e, 
df  e.  Now,  it  is  evident  that  the  series  a  roust  have 
bean  first  distuxbed;  that  after  its  change  of  potutiua. 


Ml 

the  series  b  aad  c  were  deposited,  coyering  the  tnd$  of 
the  strata  of  the  series  a.  But  c  appears  to  have  beea 
acted  upoD  bj  two  forces  at  distant  points,  when  thrown 
out  of  its  horizontal  position ;  for  the  strata  dip  in 
opposite  directions,  forming  a  basin-shaped  cavity,  in 
which  the  series  d  was  deposited.  In  like  manner, 
after  the  disturbance  of  c,  the  series  e  was  deposited, 
covering  the  ends  of  c;  but  the  internal  force,  which 
raised  the  beds  e  from  the  depths  of  the  sea  to  the 
summit  of  the  mountain  where  tbej  are  now  seen, 
appears  to  have  acted  in  such  a  direction  as  to  have 
carried  up  the  whole  mass  without  disturbing  the 
original  horizontality  of  the  structure.  It  is  obvious, 
that  all  the  interior  strata  must  have  partaken  of  this  last 
disturbance.  There  are  besides  numerous  proofs,  that 
there  have  been,  not  only'  frequent  elevations  of  the 
strata,  but  also  depressions ;  that  the  same  strata  which 
had  been  at  one  time  raised  above  the  surface  of  the 
sea,  had  again  sunk  down,  preserving  an  inclined 
position ;  that  they  had  formed  the  ground  upon  which 
new  sediment  was  deposited,  and  had  again  been  raised 
up,  carrying  along  with  them  the  more  recently  formed 
strata.  Ibid. 


V— MINERAL  KINGDOM. 

The  subjects,  which  it  is  the  province  of  the  geologist 
to  investigate,  are  by  no  means  confined  to  questions 
concerning  mineral  substances,  but  embrace  a  wider 
field,  involving  many  considerations  intimately  connected 
with  the  history  of  several  tribes  of  animals  and  plants. 
It  is  not  possible  to  give  even  a  brief  outline  of  the 
doctrines  of  geology  without  referring  to  the  great 
orders  and  classes  into  which  naturalists  have  divided 
the  animal  kingdom.  It  will  be  necessary,  therefore, 
before  proceeding  to  describe  the  divisions  of  the 
stratified  rocks,  which  geologists  have  established, 
and  which  are  founded  mainly   upon  the  diitincustt- 
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ebanet^rs  afforded  by  the  remaint  of  organised 
bodies  contaiDed  in  the  different  strata,  to  say  n 
few  words  upon  the  classification  of  animals,  is 
order  to  render  the  terms  we  must  employ  more 
intelligible  to  those  who  are  unacquainted  with  the 
subject. 

Animals  are  divided  into  four  great  branobra,  di8> 
tinguislied  by  the  terms  VerUbrated,  Moihttcovtf 
Articulate  ft,  and  Radiated.  The  FIRST  division 
includes  all  those  animals  which  arc  provided  with  a 
backbone;  and  because  the  similar  bones,  or  joinfj,  of 
which  it  is  composed,  are  called  by  anatomists  vert.^broe, 
(from  a  Latin  word  signifying  to  turn,)  the  indi- 
viduals that  belong  to  this  division  are  called  Verte- 
brated  AnimaU.  it  is  subdivided  into  four  classes: 
1.  Mammafia,  comprehending  man,  land  quadrupedsi 
and  the  whale  tribe:  that  is,  all  animals  which  give 
Buok  to  their  young;  the  term  being  derived  from 
mamma,  the  Latin  name  of  that  part  of  the  body  from 
which  the  milk  is  drawn.  2.  Birds  of  all  kinds.  8. 
All  those  animals  called  Reptiles  by  naturalists:  the 
word  means  nothing  more  than  that  they  creep,  but  it 
has  in  common  language  a  far  more  extended  sense 
than  that  to  which  it  is  restricted  in  natural  history. 
Frogs,  serpents,  lizards,  crocodiles,  alligators,  tortoises, 
and  turtles,  are  reptiles,  in  the  sense  of  the  word  as 
nsed  by  naturalists.  4.  Fishes,  of  all  kinds,  except 
the  whale  tribe,  which  belong  to  the  class  mammalia. 

The  SECOND  DIVISION  includes  tribes  of  animals, 
which  have  no  bones;  and  because  their  bodio  > 

no  hard  parts,  they  are  called  MoUuscotu 
from  a  Latin  word  signifying  soft.  But,  with  u  few 
exceptions,  they  have  all  a  hard  covering,  or  shell,  to 
which  they  are  either  attached,  or  in  which  they  can 
inclose  themselves,  and  be  preserved  from  injuries  to 
which,  from  their  soft  nature,  they  would  otherwise  be 
constantly  exposed.  There  are  six  classe:^  >"  ♦'''« 
division,  founded  on  certain  peculiarities  of  a; 
structure  in  the  animal,  but  these  we  shall  noi  iKiiv  , 
for,  without  a  much  longer  description  than  we  can 
enter  upon,  it  would  be  a  useless  enumeration  of  bard 


names.  It  will  answer  our  present  purpose  mticlk 
better  to  saj,  that  the  animals  beloDging  to  this 
division  may  be  classified  according  to  differences  in 
the  forms  of  their  hard  covering  or  shells;  for  it  is  the 
hard  parts  of  animals  which  furnish  the  records  of 
their  former  existence:  these  only  are  preserved 
imbedded  in  the  strata,  all  traces  of  the  flesh  or  other 
soft  parts,  as  far  as  form  is  concerned,  having  entirely 
disappeared.  Molluscous  Animals,  therefore,  aro 
divi^dble  into,  1.  Univalves,  that  is,  animals  armed  with 
a  shell  or  valve  forming  one  continuous  piece,  such 
as  snails  and  whelks.  2.  Bivalves,  or  those  having  two 
shells  united  by  a  hinge,  such  as  oysters,  cockles,  &c. 
3.  Multii-alves,  or  those  having  more  than  two  shells, 
of  which  the  common  barnacle  is  an  example. 

The  THIRD  DIVISION  is  assigned  to  what  are  called 
Articulated  Animals,  these  havinoj  a  peculiar  anatomical 
structure,  called  articulations,  from  articulus,  Latin  for 
a  little  joint.  It  is  subdivided  into  four  classes;  1. 
Annelides,  or  those  having  a  ringed  structure,  from 
annulus,  Latin  for  ring:  leeches  and  earth-wonns  are 
examples.  2.  Crustacea,  or  those  which  have  their 
soft  bodies  and  limbs  protected  by  a  hard  coating  or 
cmst,  which  in  common,  language  we  also  call  shell, 
such  as  lobsters,  crabs,  and  prawns.  3.  Spiders,  which 
form  a  class  by  themselves.  4.  Insects,  such  as  flies, 
beetles,  bees,  and  butterflies. 

The  FOUKTH  DIVISION  comprehends  a  great  variety 
of  animals,  which  have  an  anatomical  structure  like  an 
assemblage  of  rays  diverging  firom  a  common  point, 
and  from  which  they  are  called  Radiated  Animals, 
radius  being  Latin  for  ray.  It  contains  five  classes, 
but,  as  three  of  these  are  animals  without  hard  parts, 
we  may  pass  them  over :  of  the  remaining  two,  the 
one  contains  the  echini  or  sea  urchins;  the  other,  the 
very  numerous  tribe  called  zoophites,  from  two  Greek 
words  signifying  animal  and  plant,  because  the  animal 
is  fixed  to  the  ground,  and  builds  its  strong  habitation, 
in  the  form  of  a  shrub  or  branch,  or  leafy  plant. 
Corals  and  sponges  belong  to  this  class ;  and  among  all 
the  difi'erent    animal    remains,  that  are  found  in  tho 


itnta,  there  is  no  olut  which  b«ani  any  proportion,  ia 
point  cither  of  frequeuoj  of  oocurrmce  or  in  quautity, 
to  this  last. 

The  great  divisioDs  of  animals,  so  far  as  the  re- 
mains of  species  found  in  the  strata  are  coDoemed, 
or,  as  it  is  termed,  in  t^/oml  sUte,  are  thereby  briefly 
these: — 

I.  Vertcbrated  Animab;  Clatm$  Mammalia,  Birds, 
Beptiles,  Fishes. 

II.  Molluscous  Animals;  Cifacse*— Univalve,  Bivalvei 
Multivalve  Shells. 

ILL  Articulated  Animals ;  Ciaues — Cmstaoea,  In- 
sects. 

IV.  Iludiated   Animals;  Classet — Echini,  Zoophitcs. 

Each  class  is  farther  divisible  in^o  seven! /am i74€<; 
each  family  into  several  genera;  each  genua  into 
several  «p€ct«<,  according  as  greater  or  mi:  is  of 

resemblance    and    difference    bring  iudiv  .  >r   to 

each  other.     There  are  certain  other  great  Ui  , 

which  it  is  necessary  to  mention,  viz.,  tli 
animuls  cat  animal  food,  the  Camivorout}  oiLers 
vegetable  food,  the  Graminivorous}  some  can  live 
both  in  the  air  and  in  water,  the  Amphibious. 
Among  fishes,  molluscae,  and  Crustacea,  some  live  in 
the  sea,  some  in  fresh  water,*  some  in  both;  and  of 
those  inhabiting  fresh  water,  some  are  peculiar  to 
rivers,  others  to  lakes.  There  are  also  land4hells,  such 
as  the  common  garden  snaiL  It  is  scarcely  necessary 
to  remind  our  readers,  that  certain  species  are  peculiar 
to  particular  regions  of  the  eartb,  being  ad  '.  '  v 
their  nature  to  the  different  temperatures,  a. 
peculiarities,  that  exist  in  different  countries. 

The  number  of  distinguishable  genera  and  species  of 
fossil  plants  bears  but  a  small  proportion  to  that  of 
fos.-il  animal  remains. 

The  lowest  members  in  the  order,  in  which  the 
strat.ficd  rocks  are  placed  one  above  another,  arc  dis- 
tinguished by  the  great  predominance  of  hard  sluty 
rocks,  having  a  crystalline  or  compact  texture,  but 
chiefly  by  this  circumstance,  that  they  have  not  been 
found  to  contain  any  fragments  of  pr^^^xiuiny  rock«, 
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w  the  remains  of  organized  bodies.  On  this  account 
they  have  been  called  the  primary  strata,  as  if 
formed  prior  to  the  existence  of  animal  life,  and  as 
containing  no  evidence  of  other  rocks  having  existed 
before  them.  That  we  cannot  now  discover  animal 
remains  in  these  strata  is,  however,  no  proof  that  they 
bad  not  previously  existed,  because  we  meet  with 
rocks  containing  organic  remains,  which  arc  so  aiterud 
by  the  action  of  heat  in  those  parts,  where  they  happen 
to  have  come  in  contact  with  a  mass  of  granite  or 
whinstone,  that  all  traces  of  the  organic  remains  are  ob- 
literated, those  p;irts  of  the  rocks  acquiring  a  crys- 
talline character  analogous  to  what  prevails  in  the 
primary  strata.  These  last  may  have  contained  tho 
remains  of  animals;  but  being  nearest  to  the  action  of 
volcanic  heat,  they  may  have  been  so  changed  as  to 
obliterate  the  shells  and  corals,  by  their  being  melted, 
as  it  were,  into  the  substance  of  the  crystalline  rock. 
The  ab!^ence  of  the  fragments  of  pre-existing  rock  is  a 
less  questionable  ground  of  distinction.  From  whence 
the  materials  composing  these  primary  strata  were 
derived,  is  a  question  that  it  is  not  very  likely  any 
geological  researches  will  enable  us  to  solve  j  that  they 
were  in  a  state  of  minute  division,  were  suspended  in, 
and  gradually  deposited  from,  a  fluid  in  a  horizontal 
arrangement,  and  that  they  were  subsequently  ele- 
vated, brtktn,  and  contorted  by  some  powerful  force, 
prior  to  the  deposition  of  the  strata  that  lie  over  them, 
is  beyond  all  doubt.  There  may  also  be  beds  of  rock 
of  great  thickness,  in  which  neither  fragment  nor 
organic  remain  has  been  found  throughout  a  great 
extent  of  country,  which  nevertheless  may  not  be 
primary ;  for  if  in  any  part  of  the  same  mass  a  single 
pebble  or  a  single  shell  should  afterwards  be  dis- 
covered, indubitably  imbedded  in  it,  one  such  occur- 
rence would  be  as  conclusive  as  a  thousand,  that  & 
prior  state  of  things  had  existed.  It  follows,  therefore, 
tliat  until  the  whole  of  an  extensive  district  of  such 
rocks  were  carefully  examined,  we  could  never  be 
sure,  that  they  might  not  one  day  be  discovered  to  b« 
of  secondary  origin ;  there  is  nothing  in    the  mineral 


gtwctnro  <jf  tMj  one  stratified  rock,  th»t  entitlM  m 
ibsolutcly  to  say,  that  other  rocka  and  living  bodies 
could  not  have  existed  prior  to  its  formation.  But  as 
there  are  large  tracts  of  country  occupied  by  strata,  in 
which  ncitbcr  fragmenta  of  pro  'vi.ti..^  T,^..^I,  ^or 
organic  remains  have   yet   been   <1  <ta 

are  justified  in  designating  them  t\iv  jimnnr  to 

call  them  pnmiVm",  as  they  used  to  be,  and  ill 

are    called   b)'    some   geologists,  is  to  :  m 

which    expresses  much   more  than  wc  -  ' 

assert. 

The  unstratified  rock,  most  usually  associated  with 
the  primary  strata,  is  granite,  of  dift'ercnt  varieties  of 
composition,  usually  lying  under  them  in  great  masaei, 
and  bursting  through,  forming  lofty  pinnacles,  as  in  the 
Alps,  and  sometimes  sending  forth  shoots  or  reins, 
which  penetrate  the  anperincumbent  strata  in  all  di- 
rections. 

Immediately  above  the  primary  strata  there  com- 
mences another  scries,  ver}'  like  many  of  the  rocks 
below  them,  in  respect  of  mineral  composition,  but 
containing  the  remains  of  shells,  an:  '''     .     nd 

interstratified  with  thick  beds  of  I  :g 

shells  and  corals.     These   rocks  ari  j    by 

granite,  and,  in  common  with  the  ]  form 

the  great  depository  of  the  metallic  ores.  ■", 

for  want  of  a  better  term    by  Trhinh  tb(»    r!  •: 

distinguislad,  usually  called  th.  ( 

given  by  the  elder  geologists,  ^  p 

posed  to  form  a  step  or  transition  from  the  primitive 
Btate  of  the  globe  to  the  condition  in  which  it  began  U 
be  inhabited  by  living  bodies ;  in  strictness  they  form 
the  lowest  members  of  the  next  great  division  of  the 
strata,  which  is  distinguished  by  the  name  of  the 
S''  '  Rock*.  These  will  be  treated  of  in  our 
nex  .i. — Jbtd. 


VT.— MINIRAL  KINODOM. 

Th«  Secondary  Rocks  comprehend  a  great  variety 
of  diflerent  beds  of  gtone,  extending  from  the  primary 
strata  to  the  chalk,  which  forms  the  upper  or  most 
recent  member  of  the  division. 

Th(>>o  rooks  consist  of  an  extensive  series  of  strata, 
of  liii.',  .-»tone,  sandstones,  and  clays,  all  of  which 
contain  either  rounded  fragments  of  pre-existing  rocks, 
or  organic  remains,  or  both ;  and  each  group,  and  all 
the  subordinate  members  of  the  groups,  are  distin- 
guishable by  characters  of  great  constancy  and  cer- 
tainty, derived  from  the  peculiar  nature  of  the  included 
fossils.  They  must  all  have  been  deposited  in  a 
horizontal  position  ;  but  there  are  parts  of  them  which 
have  undergone  greater  or  less  disturbance,  being  often 
thrown  into  a  vertical  position  and  broken,  twisted,  and 
dii^turbed  in  a  most  extraordinary  manner.  Many  of 
the  disturbances  of  the  lower  groups  took  place  prior 
to  the  deposition  of  the  upper ;  for  the  latter  are  found 
lying  in  unconfonflable  stratifications  on  the  ends  of  the 
former,  as  represented  in  the  diagram  in  page  52.  They 
are  traversed  by  veins,  or  dykes,  as  they  are  often 
termed,  of  whinstone  and  other  unstratified  rocks ;  and 
there  is  usually  great  disturbance  of  the  strata,  when 
these  occur.  The  dykes  are  often  of  great  magnitude, 
and  the  rock  is  frequently  thrust  in  huge  wedge- 
shaped  masses,  of  miles  in  superficial  dimensions  and 
some  hundred  feet  thick,  between  the  regular  strata. 
After  the  deposit  of  the  secondary  rocks,  a  remarkable 
change  took  place ;  for  all  the  strata  that  lie  above  the 
chalk,  have  a  totally  different  character  from  that  rock, 
and  all  below  it. 

These  have  been  classed  together  in  one  great  divi- 
sion, and  have  been  designated  the  Tertiary  RocK3. 
Thus  the  whole  series  of  strata,  of  which  the  crust  of 
the  globe  is  composed,  is  divided  into  the  Primary, 
the  SecoTidan/,  and  the  Tertiary.  It  is  evident  that,  at 
the  time  the  secondary  rocks  were  depotit«Kl,  a  great 


part  of  the  present  continent  of  Europe  mast  have 
Deen  considerably  lower  than  the  present  level  of  the 
sea;  that  when  the  oldest  or  lowest  members  of  the 
series  were  funning,  the  summits  of  the  mouutuin 
ridgea  of  primary  rocks  roae  as  islands  of  different 
magnitudes  from  the  bosom  of  the  deep ;  that  at 
aeveral  sucecssive  periods  these  islands  were  more 
elevated,  and  attained  consequently  a  greater  super* 
ficial  extent,  the  newer  formed  strata  occupying  the 
lower  levels.  In  the  progress  of  this  series  of  changes 
of  the  surface  of  the  globe,  when  there  were  '  My 
occa.>iional  depressions  of  the  land  as  well  att  ~, 

there  appear  to  have  been  formed  basin-  '  s 

or    troughs,    not  entirely    cut  off  from  u 

with  the  sea,  and  vast  estuaries,  in  which  the  tc-rliary 
strata  were  dipesited.  While  the  8ec<.»nd:iry  strata 
stretch  continuously  for  hundreds  of  leagues,  the  ter- 
tiary are  found  only  iu  detached,  insulated  spots  of 
comparatively  limited  extent.  In  this  state  of  the 
earth's  surface  there  must  have  been  vast  inland  fresh- 
water lakes ;  for  we  find  regularly  stratified  deposits  of 
great  thickness,  full  of  organic  remains  which  exclu- 
sively belong  to  animals  that  lived  iii  fresh  water,  and 
to  terrestrial  animals  and  plants.  l^ike  the  secondary, 
the  tertiary  rocks  consist  of  a  great  variety  of  strata  of 
limestones,  sund&tones,  clays,  and  isands  which  have 
distinct  characters,  and  have  been  united  in  several 
groups.       In  them  we  first  dii>cover  the  '  f  lund 

quadrupeds    and    birds;    and    b<mes  ot  it   are 

most  abundant  in  the  beds  nearest  to  the  surface. 
Among  all  the  various  remains  of  animals  and  plants 
that  are  found  in  the  sec<mdary  rocks,  from  the  elialk 
downwards,  not  one  has  been  found  which  is  identical 
with  any  living  species.  Although  they  have  characters 
agreeing  with  those  by  which  existing  animals  have 
been  grouped  together  in  their  greater  divisi'>DS  of 
genera,  families,  and  classes,  the  living  individuals  of 
the  same  divisions  have  forms  of  structure  distinct  from 
any  found  in  a  fossil  state  in  the  secondary  rockn. — 
But,  with  the  tertiary  strata,  a  new  order  of  thiugs 
eommences }  for,  in  the  lowest  of  tbsse,  a  small  propor* 


at 

tion — about  three, and  a  half  per  cent. — of  the  fossil 
shells  oannot  be  distinguished  from  species  that  now 
exist :  as  we  approach  the  higher  beds,  the  proportion 
always  increases;  and  in  the  most  recent  stratum,  it 
amounts  to  nine-tenths  of  the  whole.  It  is  not  more 
than  twenty-one  years  since  the  great  division  of  the 
tertiary  rocks  was  established.  Prior  to  that  time  the 
peculiar  characters  which  separate  them  from  the 
secondary  strata,  had  been  entirely  overlooked — a  cir- 
cumstance which  marks  very  strongly  that  geology  b 
the  youngest  of  the  sciences.  The  discovery  was  made 
by  the  celebrated  Cuvier  and  his  associate  M.  Brongniart, 
who  found  that  the  city  of  Paris  was  built  in  a  hollow 
basin  of  chalk,  that  had  been  subsequently  partially 
filled  by  vast  deposits  of  clays,  limestones,  sands,  and 
sandstones,  and  that  there  were  alternations  of  beds, 
containing  remains  of  fresh-water  and  terrestrial  animals 
and  plants,  with  others  containing  only  the  remains  of 
marine  animals. 

The  publication  of  the  work  of  the  French  naturalists 
led  to  a  similar  discovery  in  our  own  island,  and  sin- 
gulaily  enough  in  the  valley  of  the  Thames;  so  that 
the  capitals  of  France  and  England  are  both  built  upon 
these  strata,  so  strangely  neglected  for  so  long  a  time, 
although  occurring  in  the  very  spots  where  the  greatest 
numbers  of  scientific  men  are  collected  together  in  both 
countries.  A  series  of  tertiary  strata  was  discovered 
by  Mr.  Webster  in  the  Isle  of  Wight,  having  strong 
points  of  resemblance  with  that  of  the  environs  of 
Paris;  and  these,  with  some  partial  deposits  on  the 
coasts  of  Suffolk  and  Lancashire,  constitute  the  whole  of 
the  tertiary  rocks  found  in  great  Britain.  It  was  for  some 
time  supposed,  that  these  newer  strata,  which  were 
soon  found  not  to  be  confined  to  the  neighbourhood  of 
Paris  and  London,  extended,  like  the  secondary  rocks, 
over  great  tracts  of  country;  and  that  there  was  such  a 
degree  of  uniformity  iu  their  characters,  that  de{>osits 
widely  distant  from  each  other  could  be  recognised  as 
belonging  to  the  same  period  in  the  chronological 
order  of  succession  of  the  strata.  Later  observations, 
howevtr,    have    shown,    that,    although    possessing  » 


giatml  ehanoter  of  reKemblance,  they  have  beeii  m 
much  modified  in  their  formation  by  local  cireumatanoaty 
that  DO  two  tertiary  deposits,  even  of  the  same  era,  art 
alike.  The  disooTcries  of  the  kat  few  years  have  led 
mologiaU  to  establish  distinct  sabordiaate  ffreops,  as 
in  the  case  of  the  secondary  rooks;  and  the  n;  :  r 
Htratum  of  the  Paris  basin,  which  was  at  one 
considered  the  most  recent  of  stratified  rocks,  has  been 
found  to  be  inferior  in  the  order  of  succession  to  many 
others,  some  thousand  feet  thick.  Jbid. 


VIL— MINEEAL  KINGDOM. 
ORGANIC   REMAINS. 

Wk  hare  already  statetl,  that  the  stratified  rocks 
contain  the  remains  of  animals  and  plants:  and  that 
beds  of  f>tone,  situated  many  miles  distant  from  each 
other,  may  be  proved  to  belong  to  the  sauis  place,  in 
the  order  of  sucoeesion  of  the  strata,  by  remain*  of 
organized  bodies,  or  fossils,  of  identical  species,  being 
found  in  the  stone  at  both  places.  The  word  Fouil, 
which  means  any  thing  that  may  be  dug  out  of  the 
earth,  used  to  be  applied  to  all  minerals;  but  modem 
geologists  have  conveniently  restricted  its  application  to 
organized  bodies  contained  in  the  loose  or  solid  beds 
composing  the  crust  of  the  globe,  and  for  the  mosi 
part  petrified:  that  is,  converted  into  stone.  Fossila 
are  now  always  imdcrstood  to  be  petrified  remains  of 
animals  oi  plants,  and  we  say,  fossil  shells,  fowil  bones, 
fonil  trees,  &c.  We  are  enabled  to  make  out,  by  the 
aid  of  those  bodies,  that  a  bed  of  limestone  on  the  coast  of 
Dorsetshire,  another  on  the  coast  of  Yorkshire,  a  third 
in  the  western  islands  of  Scotland,  and  a  fourth  in  the 
interior  of  Germany,  although  differing  perhaps  in 
aj^j^earaaee,  as  £tur  as  the  mere  limestone  ia  ooDOonad^ 


haloBg  to  t^e  samt  9fgs  w  period  of  formation  ia  Um 
ofaronologioal  order  of  the  strata. 

Foasils  reveal  to  ua  the  important  and  wonderful 
fkot,  that  the  Author  of  Nature  had  created  different 
species  of  animals  aud  planU},  at  ^^uccessivc  and  widely 
distant  -iutervalB  of  time,  and  that  many  of  those  that 
oxiated  in  the  earlier  ages  of  our  globe,  had  become 
totally  extinct  before  the  creation  of  others  in  later 
periods:  that,  prior  to  man  being  called  into  e^tistence, 
innumerable  species  of  living  beings  had  covered  the 
sorfaoe  of  the  earth  for  a  series  of  ages,  to  which  we 
are  unable,  and  probably  shall  ever  remain  unable,  to 
fix  any  dennite  limits.  We  further  learn,  that  a  very 
large  proportion  of  those  creatures,  of  the  later  periods, 
had  become  extinct,  and  had  been  replaced  by  the 
Mjimals  which  now  exist,  before  the  creation  of  our 
first  parents.  When  that  great  event  took  place,  the 
crust  of  the  earth  had  already  undergone  numerous 
changes,  and  we  have  already  said,  in  alluding  to  those 
changes,  that  they  appear  to  us  to  afford  indisputable 
proofs  of  design;  to  be  evidences  most  clear  of  the 
establishment  of  an  order  of  things  adapted  to  the  pre< 
determined  nature  of  that  more  perfect  creature,  about 
to  be  sent  as  an  inhabitant  of  the  globe,  to  whom  was 
to  be  given  "dominion  over  the  fish  of  the  sea,  and 
over  the  fowl  of  the  air,  and  over  the  cattle,  and  over 
all  the  earth."  We  are  also  taught  by  the  study  of 
fossils,  that,  prior  to  the  creation  of  man,  there  had 
existed  a  totally  different  condition  of  our  planet,  in  so 
far  as  regards  the  distribution  of  land  and  water,  from 
that  which  now  exists;  that  where  there  are  now  vast 
continents,  there  must  have  been  deep  seas,  and  that 
extensive  tracts  of  land  must  have  occupied  those  parts 
of  the  globe  which  are  now  covered  by  the  ocean.  In 
many  parts  of  the  interior  of  our  continents,  there 
must  have  been  vast  lakes  of  fresh  water,  which  were 
drained  by  subsequent  changes  in  the  form  of  the  land 
which  bounded  them,  and  were  replaced  by  wide 
valleys,  long  antecedent  to  the  existence  of  man. 
l&OB,  in  the  very  heart  of  France,  in  a  distriot  alon^ 


Um  banks  of  the  riTer  Allier,  of  which  the  town  of 
Vichj  may  be  taken  as  the  centre,  raat  strata,  full  of 
fresh-water  shells,  prove,  that  there  must  have  existed, 
for  many  ages,  a  lake  nearly  a  hundred  miles  long,  and 
twenty  miles  in  average  breadth.  It  is  proved,  more- 
over, by  the  nature  of  organic  remains,  that  changes  of 
CLIMATE,  no  less  remarkable,  have  taken  place;  and 
that  a  heat  equal  to  that  now  exJNting  in  the  equatorial 
regions  must  have  formerly  prevailed  in  latitudes  far 
north  of  our  islands. 

All  this,  80  far  from  contradicting  the  Scriptures, 
confirms  the  Mosaic  account  of  what  is  usually  called 
the  Creation.  Moses  says,  In  the  beginning  God 
created  the  heavens  and  the  earth.  How  long  that 
beginning  was  before  the  time  that  he  wrote,  he  does 
not  furnish  us  with  the  means  of  ascertaining;  but  he 
goes  on  to  say,  that  the  earth  was  without  form  and 
empty.  All  living  beings,  that  might  have  been  upon 
it  previously,  had  been  destroyed :  it  was  in  darkness 
and  covered  with  water.  When  it  was  in  this  con- 
dition, which  is  usually  called  chaos,  God  said,  I>et 
there  be  light:  and  there  was  light; — and  thus  the  crea- 
tion was  commenced;  fur  it  is  imnTcdiatcly  added,  that 
the  morning  and  the  evening  were  the  first  day. 

The  organized  bodies  which  are  found  in  a  fossil 
state,  belong  to  classes  of  animals  and  plants  that  exist 
on  the  land,  or  in  lakes  and  rivers,  and  to  those  also, 
which  are  inhabitants  of  the  sea.  The  latter  are  by  fur 
the  most  numerous,  as  might  be  expected  would  be  the 
case,  when  it  is  considered,  that  the  greater  proportion 
of  the  strata  must  have  been  deposited  at  the  bottom  of 
the  ocean.  Of  marine  productions,  shells  and  corals 
constitute  the  chief  part,  and  for  this  rea.soii,  that, 
being  almost  wholly  compoeed  of  mineral 
they  are  not  liable  to  decay.  In  all  cases  of  p< 
mains  of  animals,  it  in  the  hard  parts  only  that  we 
the  whole  of  the  flesh  and  softer  parts  have  disappear  i.-, 
so  much  60,  that,  with  the  exception  of  some  instances  of 
fisheaand  amphibious  animals,  no  traoe  of  the  external 
form  of  the    living   animal    can    be   discovered;    and 


where  bones  are  found,  it  is  very  rarely  that  aa  entift 
Aeleton  is  met  with.     There  are  fossil  remains  of 


Among 

bodies 

bdonging  to' 

these*. 


Among 

bodies 

belonging  to 
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Shells. 

Corals  and  Sponges. 

Radiated  animals,  snch  as  Star  Fish. 

Reptiles,  resembling  Crocodiles. 

Fishes. 

Cetacea,  or  the  Whale  tribe. 

Crustacea,  such  as  Lobsters  and  Crab*. 

Plants. 

Fresh- water  shells  found  in  lakes  and  riTsrs. 

Land  shells,  such  as  the  G^arden  SnaiL 

Quadrupeds. 

Reptiles. 

Birds. 

Insects. 

Stems  of  trees  and  woods. 

Smaller  plants  and  leayes. 


These  several  bodies  are  not  found  indiscriminatelj 
throughout  the  whole  series  of  the  secondary  and  ter- 
tiary strata ;  some  are  peculiar  to  the  lowest  beds,  some 
to  the  intermediate,  and  some  to  the  superior.  But 
all,  of  whatever  description  they  may  be,  which  occur 
in  the  secondary  strata,  belong  to  species  now  wholly 
extinct  By  far  the  createst  proportion  of  those  found 
m  the  tertiary  strata,  belong  l^ewise  to  extinct  species. 
It  is  only  in  the  uppermost  beds  that  there  is  any  very 
considerable  number  of  individuals  which  are  identical 
with  animals  now  in  existence;  and  there  they  prepon- 
derate over  the  others. 

The  bones  of  man  are  not  more  liable  to  decay  than 
those  of  other  animals ;  but  in  no  part  of  the  earth,  to 
which  the  researches  of  geologists  have  extended,  has 
there  been  found  a  single  fragment  of  bone  belonging 
to  the  human  species  incased  in  stone  or  in  any  of 
those  accumulations  of.  gravel  and  loose  materials 
which  form  the  upper  part  of  the  series  of  strata. 
Human  bones  have  been  occasionally  met  with  ia 
stones  formed  by  petrifying  processes  now  going  on, 
and  in  caves,  associated  with  the  bones  of  other  aaimaii; 
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kii  4heie  are  deponto  poaaeadng  diaraeten  which  prorc 
them  to  have  been  of  recent  oriffin,  tA  compared  with 
even  the  most  modem  of  the  tertiary  strata. 

The  geologist  may  be  considered  as  the  historian  of 
erent^  relating  to  the  animate  and  inanimate  creation 
previous  to  that  period  when  tacred  history  begins,  or 
the  history  of  man  in  relation  to  his  highest  destiny. 
Although  it  belongs  to  the  geologist  to  study  the  eventa 
that  have  occurred  within  his  province  during  the  more 
modern  ages  of  the  world,  a.s  well  aH  those  which  are  in 
progress  in  oiur  own  day,  his  special  object  is  to  unfold 
the  history  of  those  revolutions  by  which  the  crust  of 
the  globe  acquired  itfl  present  form  and  structure.  The 
solid  earth,  with  its  stores  of  or^nic  remains,  which 
now  rises  above  the  surface  of  the  sea,  may  be  com- 
pared to  a  vafit  collection  of  authentic  records,  which 
will  reveal  to  man,  as  soon  as  he  i.s  capable  of  rightly 
interpreting  them,  an  unbroken  narrative  of  events, 
commencing  from  a  period  indefinitely  remote,  and 
which,  in  all  probability,  succeeded  each  other  after 
intervals  of  vast  duration.  Unlike  the  records  of  human 
transactions,  they  are  liable  to  no  suspicion  that  they  may 
have  been  falsified  through  intention  or  ignorance.  In 
them,  we  have  to  fear  neither  dishonesty  nor  the 
blunders  of  unlettered  and  wearied  transcribers.  The 
mummies  of  Egypt  do  not  more  certainly  record  the 
existence  of  a  civilized  people  in  remote  ages  on  the 
banks  of  the  Nile,  than  do  the  shells,  entombed  in  solid 
stone  at  the  summit  of  the  Alpn  and  Pyrenees,  attest 
that  there  was  a  time  when  the  rocka  of  those  moan> 
tains  occupied  the  bottom  of  a  sea,  whose  waters  were 
as  warm  as  those  within  the  tropics,  and  were  peopled 
by  numerous  species  of  animals,  of  which  there  does  not 
now  exist  one  sindc  descendant. 

Some  scattered  observations,  and  some  fanciful 
theories  founded  upon  them,  show  that  a  few  of  the 
philosophers  of  antiquity,  and  a  few  among  the  learned 
since  the  revival  of  letters,  were  not  altogether  unaware 
of  the  existence  of  these  archives ;  but  it  is  little  more 
than  half  a  century  since  their  true  value  began  to  be 


d7 

understood.  The  cause  of  this  is  easily  explained. 
(Jeology  has  grown  out  of  the  advanced  state  of  other 
branches  of  knowledge.  Until  chemistry,  mineralogy, 
botany,  and  above  all,  zoology,  or  the  natural  history 
and  comparative  anatomy  of  animals,  had  arrived  at 
a  considerable  degree  of  perfection,  it  was  impossible 
to  comprehend  the  language  in  which  these  records  are 
written.  Many  of  the  early  geologists,  and  some  even 
in  the  present  day,  appear  indeed  to  find  no  diflBculty 
in  reading  them;  and  when  they  meet  with  a  passage 
which  is  obscure,  they  cut  the  knot,  and  reason  upon 
some  bold  interpretation,  which  they  arrive  at  by  con- 
ferring upon  Nature  powers  which  she  herself  has 
never  revealed  to  us  that  she  has  employed.  But  since 
the  discovery,  in  recent  times,  by  Cuvier  and  others, 
of  a  key  to  the  language  of  these  precious  documents, 
many  have  been  unrolled;  the  errors  of  former  inter- 
pretations have  been  discovered;  and  we  may  now 
entertain  a  well-grounded  hope  that,  if  we  cease  to 
guess  at  meanings,  and  patiently  search  and  compare 
the  materials  that  are  accessible  to  us,  we  shall  arrive 
at  such  sound  conclusions,  that  geology  will  be  placed 
on  as  secure  a  basis  as  the  most  exact  of  the  sciences. 

Ibid. 


ynL_MIN£&AL  KINGDOM 

OBQANIO  REMAINS. 

We  find,  in  the  lowest  beds  of  the  series  of  the 
secondary  strata,  that  the  organic  remains  consist  chiefly 
of  corals  and  shells:  that  is,  of  animals  having  a  com- 
paratively simple  anatomical  structure ;  and  that,  as  we 
ascend  in  the  series,  the  proportion  of  animals  of  more 
complicated  forms  increases,  the  bones  of  land  quad- 
rupeids    being   almost   entirely   confined  to   the   more 


TMent  memben  of  the  tcrtiarj  Btrata.  Froni<  iNm 
drcutnstanoeSi  it  it  a  received  opinion,  among  oortaita 
geologists,  that  the  animals  which  were  first  created 
were  of  an  exceedingly  simple  structure,  and  that  thej 
gradually  became  more  complex  in  their  frame. 

Although  it  be  true  that,  in  the  lower  strata,  there 
is  a  large  proportion  of  the  remains  of  animals  which 
poMcea  an  apparently  simple  structtire,  nothing  can  be 
more  unsound  than  to  found  upon  such  ubeervations  a 
doctrine  such  as  we  have  before  stated.  What  we  have 
at  one  time  called  simple,  has  again  and  again  been 
afterwards  found  to  be  exceedingly  the  rever<w«,  no  thai 
the  term  is  really  nothing  more  than  an  '  n  of 

our  ignorance,  a  btat^meut  of  the   limit  .  hich 

we  have  not  yet  been  able  to  advance.     Tl.  i^ 

called  In/uaoria,  are  living  creatures,  foun  t 

waters,  so  wonderfully  minute,  that  they  are  invisible 
to  the  naked  eye— a  collection  of  many  thousand 
individuals  occupying  no  greater  space  than  the  tenth 
part  of  an  inch.  For  a  long  time  after  they  were  dw- 
covered  by  means  of  the  microscope,  they  were  thought 
to  be  little  more  than  specks  of  animal  matter  endowed 
with  locomotive  powers,  but  the  ingenious  researches 
of  Ehreuberg,  a  philosopher  of  Berlin,  who  employed  a 
very  powerful  instrument,  laid  open  to  our  wondering 
sight  a  new  creation.  That  distinguished  naturalist 
has  shown,  that  these  animaiculse  are  provided  with 
limbs  and  organs,  and  with  a  system  of  vessels  and 
nerves;  and  even  figures  of  their  teeth  accompany  his 
curious  memoir.  Thus,  the  lowest  member  in  the  sup- 
posed graduated  scale  of  animal  structure,  in  place  of 
being  a  simple  body,  is  probably  a  very  complicated 
piece  of  mechanism.  Besides,  corals  and  shells,  though 
of  most  frequent  occurrence,  are  not  the  only  animal 
remains  found  in  the  lower  strata,  for  recent  observft* 
tions  have  discovered  in  these  rocks  the  vertebrss  or 
joints  of  the  backbone  of  f    '                  "  '  n 

belonging  to  them,  and  ovr 
have  been  met  with.     .V"\v.    ;: 
okliSB  cf  an  animal  of  tli<it  <le.>><  i      


Atoation,  is  aa  conclusive  as  ten  thousand  would  be  in 
overthrowing  the  whole  doctrine,  that  there  has  been  a 
graduul  developement  of  structure  in  animal  life,  as  wp 
ascend  from  the  lowest  to  the  uppermost  strata. 

A   most  curious  circumstance  connected  with  fossils 
is,  the  unequivocal  evidence  they  afford  of  there  having 
been  formerly  a  completely  different  state  of  our  planet, 
with  regard  to  climates,  from  that  which   now   exists. 
Tiip  ut,'hout  all  the  strata,  from  the  lowest  member  of 
the  atcondary  series  up  to  the  last  layer  lying  imme- 
diately beneath  that  which,  in  geological  language,  is 
termed  a  formation  of  the  recent  period,  we  find,  in  our 
northern   latitudes,  numerous  remains  of  animal^s  and 
plants    belonging    to   genura   which    are   now   known 
to   exist    only    in    tropical    climates.       In    the    most 
northern  part  of  Asiatic  Siheria,  at  the  mouth  of  the 
River  Lena,  which  flows  into  the  Arctic  Ocean  in  the 
70th  degree  of  latitude,  there  are  va>t  accumulations  of 
the  bones  of  an  extinct  species  of  elephant,  and  these 
in  such  a  state  of  preservation,  that  a  great  part  of  the 
ivory  used  in  St.  Petersburg  is  brought  from  thence. 
Indeed  the  quantity  is  so  great,  that  a  Russian  natural' 
ist   has   stated   it   as  his  belief,   that  the  number  of 
elephants  now  living  on  the    globe   must   be  greatly 
inferior  to    those   which    occur    in   a  foasil    state   in 
those  parts  of  Siberia.      The  entire  carcase  of  one  of 
those  animals  was   found   enclosed   in   a   mass  of  ice, 
where  it  must  have  remained  incased  for  thousands  of 
years  J  and  yet,  from  the  preservative  quality  of  the 
ice,   the  flesh   was  in  such  a  state,  that,  when  it  was 
disentombed   by   the    accidental    breaking    up  of  the 
mass,  it  was  devoured  by  the  wolves  and  other  wild 
animals.     Moreover,  it  was  thickly  covered  with  hair, 
of  which   the   existing  species  of  elephants  are  nearly 
destitute ;  thus  proving  that  it  was  of  a  species  adapted 
to  a  cold  climate.     Tlicn,  as  to  plants,  specimens  of 
rocks   have   been   brought   fn>m   Melville   Island,  the 
remote  northern  land  discovered  in  our  late  polar  expe- 
ditions, some  of  which  contain,  imbedded  in  the  stone, 
portions  of  plants  bdonging  to  an  order  now  known  to 
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dit  only  in  the  warmest  parts  of  the  equatorial  regtona. 
Tho  greatest  degree  of  heat  seems  to  have  existfsd 
during  the  deposition  of  the  inferior  beds  of  the 
secondary  strata ;  and  it  appears  also,  from  the  nature 
of  the  fussil  plants  found  in  those  strata,  that  there 
must  have  existed,  at  the  same  time,  a  very  consider- 
able degree  of  moisture  in  the  atmosphere.  The  heat 
seems  to  have  gradually  diminished,  so  that  at  last, 
during  the  deposition  of  the  most  recent  of  the  tertiary 
strata,  the  climate  of  the  northern  hemisphere  does  not 
appear  to  have  been  very  different  from  what  it  is  now. 

To  endeavour  to  account  for  thb  wouderful  change 
in  the  temperature  of  the  northern  latitudes,  is  one  of 
the  most  difficult  problems  in  the  physical  history  of 
the  globe,  because  it  involves  such  a  variety  of  con* 
siderations ;  and  wo  know  that  the  most  importaut  and 
extensive  changes  in  the  forms  of  organised  bodies  are 
brought  about  by  very  nice  shades  of  difference  in  the 
circumstances  of  climate  and  soil  under  which  they  are 
placed.  In  the  early  stages  of  geology,  many  theories 
were  started  :  the  earth  was  said  to  have  been  originally 
in  a  highly  heated  state,  and  to  have  gradually  cooled; 
and  it  was  maintained  that  during  the  progress  of  cooling, 
the  various  changes  in  climate  took  place:  according  to 
another  theory,  the  position  of  the  axis  of  the  earth 
was  at  one  time  different  from  what  it  is  now,  and  waa 
80  directed,  that  the  polar  regions  were  exposed  to  a 
much  more  direct  action  of  the  solar  rays.  But  the 
inventors  of  these  theories  did  not  trouble  themselTes 
much  with  inquiring,  whether  they  were  in  harmony 
with  the  laws  which  regulate  the  motions  of  the 
heavenly  bodies;  and  when  they  were  subjected  to  the 
examination  of  the  astronomer,  they  could  not  stand 
the  test  of  his  severe  investigations.  An  ingenious 
theory  has  been  lately  proposed  by  Mr.  Lyell.  His 
theory  is,  that  all  the  indications  of  the  former  preva- 
lence of  warmer  climates,  may  be  accounted  for  by  a 
different  distribution  of  land  and  water;  and  we  know, 
from  geological  appearances,  that  a  very  different  pro- 
portion  of  superficial  land  and  water  most  formerly 
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hate  existed  in  the  northern  hemisphere  from  that 
which  we  now  find.  It  is  not  very  easy  to  state  the 
grounds  of  this  theory  in  an  abridged  form;  but  the 
following  explanation  will  perhaps  convey  an  intelligible 
idea  of  it.  Wherever  there  is  a  great  expanse  of  water, 
like  the  sea,  there  is  always  a  more  uniform  tempera- 
ture in  the  adjoining  countries  throughout  the  year — 
less  extremes  of  heat  and  cold.  On  the  contrary, 
extensive  tracts  of  land  are  liable  to  considerable 
vicissitudes;  and  hence  the  diflference  of  an  insular  and 
continental  climate  in  the  same  parallel  of  latitude. 
Moscow  and  Edinburgh  are  very  nearly  in  the  same 
latitude ;  but  while,  at  the  latter  place,  there  is  neither 
extreme  cold  nor  excessive  heat,  at  Moscow,  the  cold 
in  winter  is  sometimes  so  intense  as  to  freeze  quick- 
silver, and  there  are  often  days  in  summer  as  hot  as  at 
Naples.  In  like  manner,  the  higher  you  ascend,  the 
air  becomes  colder;  and  thus,  in  lofty  mountains, 
such  as  ^tna,  the  sugar-cane  grows  at  the  foot,  and  the 
lichen,  or  moss  of  Iceland,  at  the  summit.  In  the  lofty 
mountains  of  South  America  there  are  regions  of 
eternal  snow  under  an  equatorial  sun.  If  we  suppose, 
therefore,  extensive  continents,  lofty  mountains,  and 
numerous  islands  to  have  existed  in  southern  latitudes, 
where  there  is  now  a  wide  expanse  of  sea,  and  an  ocean 
to  have  occupied  the  place  of  northern  Europe  and 
Asia,  it  will  be  readily  conceived,  from  the  principles 
*bove  stated,  that  very  different  climates  would  exist  in 
<he  northern  hemisphere  from  what  now  prevail. 

All  the  solid  strata,  most  abundant  in  animal  remains, 
Are  either  limestones,  or  contain  a  largo  proportion  of 
iime  in  their  composition.  Manj'  thick  beds  of  clay 
aIso  abound  in  them;  but,  in  that  case,  limestone,  in 
some  form  or  other,  is  generally  associated  with  the 
clay.  From  this  it  has  been  inferred,  and  not  without 
a  strong  semblance  of  probability,  that  animals  have 
mainly  contributed  to  the  formation  of  many  limestone 
strata,  in  the  same  way  as  we  see  them  now  at  work 
forming  vast  limestone  rocks  in  the  coral  reefs  of  the 
Pacific  Ocean.     A  reef  of  this  sort  extends  for  thre* 
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boii'lred  and  fifty  miles  alnog  the  east  coast  of  New 
'BollauJ  ;  uml  between  'hut  country  antl  New  Guinea 
the  coral  furniationd  have  been  found  to  exUixi,  with 
very  short  intervals,  throughout  a  distance  of  seven 
hundred  miles.  Of  all  the  forms  of  orffunized  bodies, 
vrhich  arc  found  in  a  fossil  st-itc,  from  the  lowest  stratum, 
in  which  they  occur,  to  those  of  most  modem  date, 
•hells  and  coral  constitute  by  far  the  greatest  propor- 
tion.  All  the  strata  must  have  been  dep<^sircd  in  seas 
or  lakes  ;  and  it  is  therefore  natural,  that  animaln  living 
in  water  should  be  most  abundant.  Besides,  as  shells 
and  coral  are  not  liable  to  decay,  they  remain,  while 
the  soft  boneless  animals,  which  inhabit  thcni,  [)erisb 
entirely ;  and  fish-bones,  being  more  pcrbhable  than 
•hells,  are  comparatively  rare.  Hid. 


IX.— MINERAL  KINGDOM. 

Wc  have  said  that  shells  are  by  far  the  most  Dnme> 
rous  class  of  fassils :  they  are  found  in  all  formations, 
from  the  lowest  stratum  in  which  animal  remains  have 
been  seen,  to  the  most  recent  deposits  now  in  progress. 
To  a  person  who  has  made  concbology  a  special  object 
of  study,  there  appear  many  striking  differences  be- 
tween those  found  in  a  fossil  state,  and  snch  as  now 
exist  in  our  seas,  lakes,  and  rivers ;  but  were  we  to 
descnbe,  or  give  representations  of,  even  remarkable 
fossil  shells,  a  general  reader  would  discover,  in  most  of 
them,  nothing  so  peculiar  as  to  arrest  his  attention. 
There  is,  however,  one,  which  is  so  different  from  any 
thing  now  living,  and  of  such  common  occurrence,  that 
we  are  induced  to  give  it  as  a  good  example  of  an 
extinct  genus.  It  is  called  the  Ammonite,  or  Comu 
Ammonis :  that  is,  Horn  of  Ammon,  from  its  resemblance 
to  those  horns  which  are  affixed  to  the  head  of  the 
ftiloes  of  Jupiter  Ammon. 
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Here  is  a  representition  of  the  exteri<Hr  of  o»e  of  the 
numerous  species  of  which  this  geuus  i&  compos^. 


These  shells  are  found  of  all  sizes,  from  that  of  a  few 
lines  to  nearly  four  feet  in  diameter;  and  above  three 
hundred  different  species  are  said  to  have  been  ob» 
served. 

The  diagram  here  given  represents  the  two  sides  of 
a   species  of  crustaceous    marine    animal,   which   has 


been  wholly  extinct  from  an  early  period  in  the  forma- 
tion of  the  crust  of  the  globe;  many  ages  may  have 
elapsed  since  it  ceased  to  exist.  There  are  several 
species  of  the  animal,  which  has  been  called  Trilohite, 
from  the  body  being  composed  of  longitudinal  divisions 
or  lobes.  It  is  found  in  the  British  isles,  in  Germany, 
and  Sweden :  and  specimens  have  been  brought  from 
North  America.  In  some  parts  of  Wales  the  slate  is  po 
full  of  fragments  of  the  animal,  that  miUions  must  ha^ 
•warmed  on  the  spot. 
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Another  fossil  animal  which  is  verj  peculiar  in  iU 
fionn  is  this,  called  the   Lilj  £ncrinite.     It  resemblM 


that  flower  upon  its  stalk,  and  still  more  so  when  the 
several  parts  of  which  the  flower-like  extremity  is  com- 
posed, are  separated  and  spread  out;  specimens  of  it 
in  this  state  are  not  unfrcquentlj  met  with.  That 
Btalk  is  not  a  single  piece,  but  consists  of  a  number  of 
distinct  joints  like  those  of  the  backbone,  or  like  a 
necklace  of  beads,  on  which  account  the  fos.sil  has 
been  sometimes  called  the  Necklace-form  Encrinite. 
The  stalk  is  perforated  through  its  whole  length,  and 
the  joints,  when  separated,  have  figured  surfaces  such 
as  are  represented  above  in  the  circular  bodies,  the 
figure  being  different  at  different  parts  of  the  stalk. 
This  family  of  radiated  animals,  which  consists  of  many 
extinct  genera  and  species,  bos  not  wholly  disappeared, 
like  the  trilobite  and  ammonite;  living  representatives 
of  it  are  still  found  in  the  seas  of  the  West,  Indies,  and 
a  very  perfect  specimen  may  be  seen  in  the  Museum  of 
the  Geological  Society;  but  the  lily  encrinite,  that 
branch  of  the  family,  is  not  only  wholly  extinct,  but 
has  been  so  ever  since  the  period  when  the  New  Red 
Sandstone  was  deposited.  It  appears  to  have  had 
compamtively  a  short  existence,  for  it  has  only  been 
found  in  s  linr^sfonc  which  occurs  associated  with  the 
"^  Tie.      It  is  met  with  abundantly  in 

'^tone  which  occupies  a  great  extent 
ijf  country  in  (rennany ;  but  the  fossil  has  never  been 
been  in  Kngland,  and  that  kiod  of  limestone  is  not  foand 
in  oar  island. 
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The  remains  of  fishes  occur  in  almost  eveiy  stratumi 
from  the  Old  Red  Sandstoue  up  to  the  most  recent  dd< 
posits  of  fresh-water  lakes.  Fossil  fish  have  been  less 
accurately  made  out,  as  to  the  genera  to  which  they 
belong,  than  any  other  kind  of  animal  remains;  be- 
cause the  natural  history  of  fishes  is  not  so  far  advanced 
as  that  of  most  other  departments  of  zoology.  The 
great  French  naturalist,  Cuvier,  began  an  extensive 
work  on  the  subject;  and,  had  he  lived,  much  would 
have  been  done,  for  his  master-genius  threw  light  on 
every  thing  he  touched.  One  of  the  most  celebrated 
places  for  fossil  fish  is  a  hill  near  Verona  in  Italy, 
called  Monte  Bolca.  Immense  quantities  have  been 
found  there  in  a  very  perfect  state  of  preservation,  as 
far  as  the  form  is  concerned,  but,  as  in  most  other  cases, 
quite  flattened  and  thin,  so  that  they  are  like  a  painting, 
or  engraving,  of  a  fi.sh.  These  impressions  are  of  rare 
occurrence,  in  compaiison  with  the  quantity  of  sepa- 
rate bones  that  are  found  in  most  strata:  teeth  of  the 
shark  are  frequently  met  with,  and  sometimes  of  a  size 
•which  shows  them  to  have  belonged  to  individuals  of 
giant  dimensions,  such  as  are  not  now  seen  in  any 
seas.  Rid. 


X.— MINERAL  KINGDOM. 
ORGANIO   REMAINS. 

In  our  last  lesson,  we  gave  some  examples  of  re- 
markable species  of  fossil-shells,  corals,  and  Crustacea; 
two  of  these,  the  trilobite  and  the  lily  encrinite,  be- 
longing to  genera  which  became  extinct  after  the 
deposit  of  the  oldest  secondary  strata.  In  the  exten- 
sive series  of  sandstones,  limestones,  and  clays,  of  the 
secondary  rocks,  from  the  coal  measures  up  to  and 
including  the  chalk,  the  fossil  remains  of  animals  con- 
sist of  a  vast  variety  of  shells,  corals,  sponges,  and 
otlMr  marine  productions  of  a  similar  de8cription~--of  a 


hw  kinds  of  Crustacea :  that  is,  animals  having  a  ernst 
or  ahell  like  that  of  the  lobster  or  crab,  a  few  kinds  of 
t»h,  some  great  reptiles,  and  a  few  insects.  No  remain* 
of  land  quadrupeds,  or  of  the  marine  mammalia,  or  of 
birds,  have  yet  been'  met  with  in  chalk  or  any  stratum 
under  the  chalk,  except  one  supposed  instance.  Among 
the  numerous  animal  remains  that  occur  in  the  secon- 
dary strata,  there  is  not  a  single  species  which  has  not 
been  for  many  ages  extinct;  and  even  whole  genera 
have  totally  ceiased  to  exist. 

The  extinction  of  species  is  so  important  a  fact  in  all 
that  relates  to  the  geological  history  of  the  earth,  that 
we  will,  even  at  the  risk  of  some  repetition,  endeavour, 
by  a  little  popular  explanation,  to  make  clear  what  is 
meant  by  the  term.  Each  particular  kind  or  genus  of 
animal  usually  consists  of  several  individuals,  which, 
while  they  possess  a  common  charac-tcr  or  class  of 
characters,  have  particular  forms  which  distingui.sh  them 
from  each  other;  and  such  individuals  constitute  the 
specie*  of  a  genus.  The  characters,  by  which  geolo- 
gists distinguish  the  relative  ages  of  strata,  in  so  far  as 
animal  remains  are  coucerned,  depend,  not  upon  genuM, 
but  on  the  itpecie* ;  for  while  species  have  become  ex- 
tinct, one  after  the  other  in  succession,  the  genera  to 
which  they  belong  have  continued  to  exist  from  the  period 
of  the  deposition  of  the  oldest  of  the  secondary  strata  to 
the  present  time.  For  example,  the  gentu  ostrea,  or 
oyster,  is  found  in  the  limestones  which  lie  beneath  the 
ooal-measures ;  but  not  one  of  the  many  specie*  of  oyster, 
which  are  met  with  in  almost  all  the  strata  from  that 
limestone  up  to  the  chalk,  is  identical  with  any  spooiet 
of  oyster  inhabiting  our  present  seas. 

It  is  unnecessary  for  us  to  give  the  names  of  the 
marine  remains  which  are  most  abundant  in  the  second- 
ary strata,  because,  even  with  the  assistance  of  figures, 
they  would  convey  to  the  general  reader  no  clear  idea 
of  their  peculiar  forms,  as  distinguished  from  tho!>e  of 
marine  shells,  corals,  sponges,  ao.,  now  existing;  but 
some  of  the  marine  reptiles  are  ao  extraordinary  in 
point  of  form  and  size  as  to  deserve  a  more  particular 
Itodoe.     Of  thsas  monsters  of  the  anoient  mu,  nine 
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different  genera  have  already  been  found  entombed  hi 
the  secondary  strata,  and  of  some  of  the  genera  there 
ftre  several  species.  They  have  been  called  saurian* 
by  geologists,  from  the  resemblance  they  bear  to  the 
lizard  tribe,  taura  being  the  Greek  name  for  a  lizard. 
A  common  green  lizard  is  a  tolerably  good  miniature 
representation  of  the  general  form  of  those  repti]«>p; 
but  a  crocodile  or  ?.lligator  gives  a  still  better  idea  of 
them.  It  must  be  remembered,  however,  that,  in  speak- 
ing of  the  fossil  remains  of  those  animals,  we  mean 
only  their  skeletons  or  bones;  the  flesh  is  never  con- 
verted into  a  fossil  state.  It  very  seldom  happens, 
also,  that  the  entire  skeleton  of  any  large  animal  is 
found,  particularly  in  the  strata  that  were  deposited 
at  the  bottom  of  a  sea,  and  for  this  reason — the  bones 
in  the  living  body  are  kept  together  by  a  cartilaginous 
substance  or  gristle,  which  after  death  putrefies,  and 
then  the  several  members  fall  asunder.  Very  often, 
too,  we  find  only  detached  bones;  and  this  may  be 
accounted  for  by  another  circumstance  attending  the 
process  of  putrefaction.  When  that  commences  in  a 
dead  animal,  a  considerable  quantity  of  gas  is  gene- 
rated, which  swells  up  the  body,  and,  if  that  be  in 
water,  makes  it  so  much  lighter  that  it  floats.  In  pro- 
cess of  time  the  skin  bursts,  and  the  gradually  loosened 
bones  are  scattered  far  apart.  Such  detached  bones 
frequently  constitute  all  the  data  by  which  we  are 
enabled  to  decide  upon  *the  nature  of  the  animal ;  and 
the  general  reader  may  perhaps  think  that  they  are 
sufl&ciently  scanty  materials,  considering  the  important 
conclusions  which  geologists  sometimes  draw  from 
them.  But  the  discoveries  of  philosophers,  who  have 
occupied  themselves  in  comparing  the  anatomical  struc- 
ture of  the  lower  animals  with  that  of  the  human 
frame,  and  have  created  the  interesting  and  beautiful 
department  of  science  called  Comparative  Anatomy, 
have  enabled  them  to  establish  certain  fixed  and  inva- 
riable principles  for  our  guidance  in  this  curious  branch 
of  geological  inquiry.  This  field  of  investigation  has 
only  been  entered  upon  within  a  few  years;  but  it  has 
tkeady  jidded  so  xieh  *  harvest,  that  it  hM  cstablishad 


■ome  of  the  most  important  trnths  connected  with  th« 
put  history  of  our  planet.  The  great  diaooverer  of 
tboee  general  laws  of  the  animal  kingdom  was  the  ill  as* 
trious  French  naturalist,  the  Baron  Cuvier.  He  has 
shown,  tint  there  reigns  such  a  harmony  throaghoai 
all  of  which  the  skeleton  is  composed,  so  nice 

an  ri  of  the  forms  to  the  wants  and  hahits  of 

the  aninml,  and  such*  a  degree  of  mutual  subordination 
between  one  part  and  another  in  portions  of  the  struc- 
ture apparently  quite  unconnected,  that  we  are  cnabledt 
by  the  inspection  of  a  single  bone,  to  say  with  cer- 
tainty that  it  must  have  belonged  to  a  particular  kind 
of  animal  and  could  not  have  formed  a  part  of  the 
skeleton  of  any  other.  Thus,  if  we  present  to  a  skilful 
comparative  anatomist  a  small  bone  of  the  foot  of  a 
quadruped,  he  will  not  only  pronounce  with  c<^rtainty 
as  to  the  size  of  the  animal  to  which  it  belonged, 
but  will  say  what  sort  of  teeth  it  must  have  had — 
whether  it  had  horos,  and  whether  it  fed  upon  the  flesh 
of  other  animals,  or  on  vegetable  substances.  If  many 
detached  bones  belonging  t<>  the  same  kind  of  animal 
be  collected,  the  skill  of  the  comparative  anatomist 
enables  him  to  put  them  together  in  their  true  places; 
and  thus  a  complete  skeleton  has  been  constructed  of 
separate  fossil  bones,  which  had  belonged  to  several 
individuals  of  the  same  species.  In  this  application  of 
anatomy  to  geology  we  have  a  beautiful  illustration  of 
the  intimate  connection  of  the  fciences  with  each  other. 
The  discovery,  in  one  of  our  stone  quarries,  of  a  few 
mutilated  fragments  of  bone,  imbedded  in  the  solid 
rock,  reveals  to  us  the  kind  of  animals  that  must  have 
inhabited  this  region  of  the  earth  at  the  remote  period 
when  the  rock  was  in  the  act  of  being  deposited  at  the 
bottom  of  the  sea,  and  tells  us  also  that  the  climate  waa 
not  that  of  the  temperate  zone,  but  of  the  tropics. 

The  most  remarkable  of  the  fossil  saurians,  which 
are  found  in  the  secondary  strata,  are  those  which  have 
been  called  ichthyosaurus,  pleeiosaorus,  megaloeaaras, 
and  iguanodon.  The  first  of  these  is  so  called  from 
the  characters  of  the  animal,  partaking,  at  the  same 
tune,  of  the  natiure  of  a  fish  and  of  the  lisard  txibe* 
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idithyt  and  taurct  being  two  Greek  words  signifying 
fish  and  lizard.  Its  head  resembles  that  of  a  crocodile, 
only  it  b  mnch  larger  and  sharper,  its  snout  ending  in 
a  point  almost  as  acute  as  the  beak  of  a  bird :  it  has  a 
most  formidable  supply  of  sharp  conical  teeth,  no 
less  than  sixty  in  each  jaw.  Its  head  was  of  an  enor* 
mous  size,  for  jaws  measuring  eight  feet  in  length  have 
been  found ;  and  it  was  furnished  with  a  pair  of  eyes 
of  still  more  extraordinary  proportion,  for  the  oval 
hollows  for  that  organ,  in  a  skull  in  the  possession  of  a 
gentleman  at  Bristol,  measure  fourteen  and  a  half 
inches  in  their  largest  diameter,  the  size  of  a  dish  on 
which  a  tolerably  good-sized  turkey  could  be  served 
up.  The  head  was  about  a  fourth  of  the  whole 
length  of  the  animal,  and  was  joined  to  the  body  by  a 
very  short  neck :  the  back-bone  was  composed  of  joints 
or  vertebrss  different  from  those  of  land  animals,  and 
similar  to  those  of  fishes;  it  was  supplied  with  four 
paddles  like  those  of  a  turtle,  in  the  lower  part  of  the 
body,  and  by  means  of  these,  and  its  very  powerful 
tail,  it  must  have  darted  very  swiftly  through  the 
water.  It  was  a  most  singular  combination  of  forms, 
for  it  had  the  snout  of  a  dolphin,  the  teeth  of  a  croco- 
dile, the  head  and  breast-bone  of  a  lizard,  extremities 
like  the  marine  mammalia,  and  vertebrse  like  a -fish. 


We  can,  however,  form  no  idea  of  the  appearance  of 
the  animal  when  alive,  except  such  as  is  conveyed  to 
us  by  the  sight  of  th^  skeleton;  a  very  imperfect  one, 
no  doubt,  as  we  know  by  the  difference  between  any 
animal  and  its  skeleton  placed  beside  it.  The  foregoing 
representation  of  the  complete  skeleton  of  the  ichthyo- 
saurus, as  restored  in  the  way  we  have  alluded  to,  is 
given  by  the  Rev.  W.  Conybeare,  the  eminent  geolo- 
gist, to  whom  we  are  indebted  for  the  most  eomplete 
•eoonnt  of  thorn  fossil  sauriaiis. 


fit) 

B«inain9  of  the  iehthyosannu  here  bMi  fand  in  til 
Ibe  aecnodary  strata,  between  the  red  Band*flkoiie  aad 
the  ohalk,  in  many  parts  of  EngUnd ;  bat  tboy  are  moit 
frequently  met  with  in  the  lias  limestone,  and  in  greaU 
eat  abundance  at  Lyme  Regis  in  Dorsetshire.  They 
hare  also  been  found  in  several  places  on  the  continent, 
especially  iu  W  arte  in  berg. 

The  pUfiomnms  is  so  called  from  its  near  approaoh  to 
the  lizard  tribe,  jiiesion  being  Greek  for  nettr.  It  has  a 
considerable  resemblance  iu  the  body  to  the  ichthyo- 
saurus, but  the  head  is  much  smaller,  and  is  altogether 
of  a  different  structure;  but  its  most  remarkable  cha- 
racter is  the  great  length  of  its  neck.  In  man,  all 
quadrupedf),  and  other  mammalia,  there  are  exactly 
8ev(^n  joints  or  vertebrae  in  the  neck;  and  so  strict  is 
the  adherence  to  this  rule,  that  there  is  precisely  the 
same  number  in  the  short,  stiff  neck  of  the  whale,  and 
the  long,  flexible  neck  nf  the  giraffe.  Reptiles  hav« 
from  three  to  eight  joints — birds  many  more;  the  swan, 
which  has  the  most,  is  enabled  to  make  the  graceful 
curves  of  its  neck  by  being  provided  with  twenty-three 
of  those  separate  vertebne ;  but  the  plesiosaums  had  no 
leas  than  fnrty-onc. 

Mr.  Conybcare,  to  whom  we  are  indebted  for  the 
first  description  and  name  of  the  plesiosaums,  has  given 
the  following  representation  of  this  extraordinary  long* 
necked  reptile,  in  a  restored  state,  in  the  same  way  as 
he  has  given  as  a  figure  of  the  ichthyosaurus. 


Some  fragments  of  the  bones  of  a  saurian  of  gigantic 
size  were  discovered  by  IV.  Buckland,  a  few  years  ago, 
in    the    quarry  of  Id,     near     Woodstock,    in 

Oxfordshire.     Aec<  i  ihe  opinion  of  Cuvier,  who 

examined  them,  they  must  have  belonged  to  ae  indi\'i'> 
dual  of  the  lizard  tribe,  moasunog  forty  im^  in  Langth 


81 

and  baring  a  bulk  equal  to  that  of  an  elephant  seren 
ftot  liigh.  This  fossil  animal  was  distinguished  by  Dr. 
Buckl.iud  with  the  nume  meyulmaurus,  on  account  of  its 
great  size,  meyule  being  Greek  for  great. 

A  most  curious  discovery  was  made  a  few  years  ago 
by  Dr.  Bucklaud  at  Lyme  Regis. 

He  had  often  remarked  a  number  of  long  rounded 
stony  bodies,  like  oblong  pebbles  or  kidney  potatoes, 
scattered  on  the  shore,  and  frequently  lying  beside  the 
bones  of  the  saurians  when  these  were  discovered  in  the 
rock.  He  was  induced  to  make  a  closer  examination 
of  them,  and  they  turned  out  to  be  the  dutiy  of  the 
saurian  reptiles  in  a  fossil  state.  When  found  along 
with  the  bones  they  are  always  under  or  among  the 
ribs.  Many  specimens  of  them  contained  scales,  teeth, 
and  bones  of  fishes  that  seemed  to  have  passed  undi- 
gested through  the  body  of  the  animal;  just  as  the 
enamel  of  teeth  and  fragments  of  bones  are  found 
undigested  in  the  dung  of  the  ravenous  hyena.  It  was 
thus  shown,  that  these  great  monsters  of  the  deep  fed 
not  only  on  their  weaker  neighbours,  but  sometimes 
even  on  the  smaller  defenceless  individuals  of  their  own 
species;  for  Dr.  Buckland  found  in  one  of  these  stones 
a  joint  of  the  back  bone  of  an  ichthyosaurus,  that  must 
have  been  at  least  four  feet  in  length.  He  has  called 
the  stones  coproliies,  from  kopros,  Greek  for  dung,  and 
li(ho»,  a  stone.  Since  his  attention  was  directed  to  the 
subject,  he  has  found  similar  bodies  in  many  other 
strata,  and  belonging  to  different  animals.  ''In  all 
these  various  formations,"  he  says,  "the  coprolites  form 
records  of  warfare  waged  by  successive  generations  of 
inhabitants  of  our  planet  on  one  another;  and  the  gene- 
ral law  of  nature,  which  bids  all  to  eat  and  to  be  eaten 
in  their  turn,  is  shown  to  have  been  co-extensive  with 
animal  existence  upon  our  globe ;  the  camivora  in  each 
period  of  the  world's  history  fulfilling  their  destined 
office  to  check  excess  in  the  progress  of  life,  and  main- 
tain the  balance  of  creation."  Ibid, 


SECTION   II. 


HISTORY  AND  CnilONOLOOY. 

'  History  is  the  record  of  publiu  eventa  tbat  hav« 
ooourred  in  the  different  agcH  and  nations.  Cbronolo^ 
treats  of  the*  precise  datcu  at  which  these  evcntfl  took 
place.  Our  knowledge  of  hintorical  even/$  in  derived 
chiefly  from  the  writings  of  individuals;  but  these  are 
fuded  by  public  records,  inscriptions,  coins,  and  other 
docuuientti  of  a  similar  nature.  Our  knowledge  of 
the  chronolof/i/  of  these  events  is  drawn  from  similar 
sources.  History  and  Chronology,  therefore,  are  inti- 
mately connected ;  yet  they  are  so  distinct  as  to  suggest 
very  different  trains  of  investigation.  Hi.story  treats  of 
the  characters  of  the  persons  engaged  in  the  events  which 
it  records,  the  motives  which  influenced  them,  the  cir- 
cumstances which  led  to  the  events,  the  incidents  which 
accompanied  them,  the  effects  which  resulted  from 
them,  involving  considerations  of  the  state  of  the  na- 
tions tbat  were  engage<l  in  them,  their  advancement  in 
civilization  and  useful  arts,  and  their  relative  position 
with  respect  to  one  another.  The  study  of  chronology, 
on  the  other  hand,  leads  to  the  examination  of  the  divi 
sions  of  time  that  have  prevailed  in  different  nations; 
their  modes  of  reckoning  hours,  days,  weeks,  months, 
years ;  different  epochs  that  have  been  used  in  different 
ages  and  nations ;  cycles  and  other  jxjriodical  revolu- 
tions of  years ;  the  deciphering  of  the  dences  and 
legends  of  coins  and  medals,  the  calculatiiiL'  of  the 
cclipscu  tbat  are  mentioned  in  connection  wit!  il 

events;  and,  in  short,  the  investigating  and  i  :.. :ig 

of  any  notices  of  time  that  may  be  discovered  cither  in 
natural  objects,  or  in  any  record  kept  by  men  of  ths 
transactions  in  which  they  have  been  eogafed. 


The  Hebrews  were  the  only  nation  of  antiquity,  who 
had  among  them  a  regular  chronological  history.  In 
the  Sacred  Scriptures,  there  is  a  chain  of  such  history 
from  the  creation  of  the  world  till  profane  history 
assumes  an  authentic  form.  In  the  early  portion  of 
this  history,  the  chronology  is  determined  by  a  suc- 
cession of  first  bom  sons,  accompanied  by  a  statement 
of  the  age  of  each  individual,  at  the  time  when  his 
eldest  son  was  born.  In  the  later  portion  of  the  history, 
the  chronology  is  determined  by  the  time  allotted  for 
the  continuance  of  the  authority  of  a  succession  of 
judges,  and  afterwards  of  kings.  There  are  some 
difficulties  in  adjusting  this  chronology,  chiefly  arising 
from  variations  introduced  into  manuscripts  and  trans- 
lations of  the  Scriptures,  during  a  long  course  of  ages; 
but  still,  the  best,  perhaps  the  only,  guide  to  a  general 
view  of  ancient  chronology,  i.s  the  history  contained 
in  the  Sacred  Scriptures.  As  the  land  in  which  the 
Israelites  were  placed,  was  in  the  very  centre  of  the 
world's  population,  in  the  neighbourhood  of  the  great 
empires  that  successively  arose,  and  as  it  became  an 
integral  part  of  these  empires,  the  history  of  that 
people  is  intermingled  with  almost  all  that  is  important 
in  the  history  of  our  species.  In  reading  the  sacred 
history,  there  is  brought  before  us,  in  regular  succession, 
the  sovereignties  established  on  the  banks  of  the  Tigris 
and  the  Euphrates,  and  the  states  that  arose  to  eminence 
on  the  eastern  shore  of  the  Mediterranean  sea;  the 
kingdoms  of  Egypt,  Ethiopia,  Syria,  Assyria,  Babylon, 
and  Persia,  and  the  influence  which  they  possessed  in 
the  affairs  of  men  in  different  ages  of  the  world.  The 
regular  chain  of  Jewish  history  and  chronology  is 
broken  off"  at  the  building  of  the  second  temple,  after 
the  return  from  the  captivity  of  Babylon,  when  the 
Persian  monarchy  was  at  its  height;  but  a  general 
view  of  the  subsequent  history  of  the  world,  marking 
the  rise  of  the  Grecian  empire  on  the  ruins  of  the 
Persian,  its  separation  into  several  kingdoms,  the 
advance  of  the  Roman  empire  in  its  gigantic  strides 
to  nniyersal  sovereignty,  its  strength  and  character,  its 
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4^y  And  overthrow,  is  given  in  the  prophetio  vkiona 
of  a  Hebrew  prophet,  so  graphically,  and  in  a  manner 
so  perfectly  conformable  to  the  truth  of  history,  that, 
when  we  lose  the  aid  of  Jewish  history,  we  cannot 
fulluw  a  better  guide  than  the  bold  chanicteristic 
sketch  of  subsequent  events  furnished  by  the  Jewish 
prophecies. 

The  history  of  the  world  naturallv  divides  itself  into 
two  gn-at  period.^,  nnmt  ly,  that  which  elapsed  before 
the  coming  of  the  8u>ioiir  Jesus  Christ  into  the  world, 
and  that  which  has  elapsed  since  that  event.  The 
appearance  of  that  iliuiitriuus  personage  on  our  planet 
Wus  the  cummeiiceiiu-nt  of  that  great  revolution  of 
mind,  which  h;is  already  pnHiuced  such  sLupi-ii<lius 
effccLs,  aud  which  is  every  day  extending  and  str<  i 
ening  its  influeuce.  It  was  then  that  those  suL.....o 
views  of  the  Deity,  and  that  pure  morality^,  which  the 
nation  of  the  Jews  hod  receive<l  from  the  Scriptures, 
began  to  be  diffused  over  the  world,  a  process  which 
soon  changed  the  aspect  of  the  Roman  empire,  and 
laid  the  foundation  of  that  superior  illumination  aud 
humanity,  and  those  just  r  '  ,1 

liberties   of  men,    which    >.  i 

the  rest  of  maukind,  as  well  un  all  wlio  arc  ul 
kindred  in  other  regions  of  the  globe.     The  c<imii; 
ment   of  this    mighty    movement    i 
among   the   nations   professiug   Clir  ,        .  '' 

adopting  it  as  the  fixed  era  from  which  tney  dale  uU 
other  events,  either  before  or  after  it,  stating  the  time 
of  their  occurrence  by  the  number  of  years  l^efure 
Christ  or  after  Christ.  We  shall  regard  the  birth  of 
the  Saviour  Jesus  Christ  as  the  great  turuing  or 
hinging  point  of  the  world's  history,  and  view  the  chro- 
nology of  all  other  events  with  reference  to  it. 

Our  attention,  therefore,  is,  in  the  tirt<t  place,  to  be 
directe<l  to  those  evout«  which  took  place  before  the 
birth  of  Jesus  Christ. 

The  various  dates  and  periods  noted  in  the  He 
brew  Scriptures,  as  examined  and  compared  by  many 
learned  men,  make  the  duration  of  the  world,  from  the 
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cTMtion  recorded  in  the  book  of  Genesis,  till  the  birth 
of  Christ,  4004  years.  For  aiding  the  memory,  this 
period  may  be  conveniently  divided,  as  follows:  At 
the  middle  of  this  period,  or  two  thousand  years  before 
Christ,  and  two  thousand  after  the  creation  of  the 
world,  Abraham  was  born ;  and  the  call  of  Abraham 
was  the  commencement  of  that  important  dispensation 
of  Providence,  by  which  one  family  were  separated 
from  the  rest  of  the  world,  increased  to  a  nation,  planted 
in  a  central  place  of  the  earth,  that  they  might  preserve 
among  them  the  kno^lclgo  of  tlio  name,  nnd  character, 
and  law  of  the  tme  €rod,  and  ultimately  diffuse  it 
among  the  rest  of  mankind.  In  the  middle  of  the 
period  between  the  creation  of  the  world  and  the  birth 
of  Abraham,  or  about  the  year  B.  c.  3017,  Enoch  was 
translated  to  heaven,  as  a  token  of  the  favour  and 
approbation  with  which  God  regarded  his  devout  and 
holy  character.  In  the  middle  of  the  period  between 
the  birth  of  Abraham  and  the  birth  of  Christ,  or  about 
the  year  B.  c.  1004,  Solomon's  temple  was  finished. 
This  period  marked  the  fulfilment  of  the  promises 
made  to  Abraham  in  their  literal  sense;  for  then,  and 
not  till  then,  did  his  seed  reign  in  peace  and  prosperity, 
from  the  great  river  Euphrates  to  the  shores  of  the 
Mediterranean  sea.  Thus  the  whole  period  of  foui 
thousand  years  is  divided  into  four  parts  of  a  thousand 
years  each,  every  successive  period  commencing  with 
a  remarkable  event,  namely,  the  creation — the  transl»> 
tion  of  Enoch — the  birth  of  Abraham — and  the  comple- 
ting of  Solomon's  temple. 

These  four  periods,  thus  distinctly  marked,  may  be 
further  conveniently  divided  into  eight,  each  of  500 
years.  So  little  is  recorded  respecting  the  first  two 
periods  of  a  thousand  years,  that  it  is  of  less  importance 
to  divide  them  into  half  thousands.  We  remark, 
however,  that  the  first  thousand .  years,  namely,  from 
the  creation  of  the  world  to  Enoch,  is  divided  nearly 
equally,  by  the  birth  of  Jared,  the  fifth  descendant 
from  Adam,  which  was,  according  to  the  comm'in 
chronology,  in  the  year  B.  c.  3544.  The  second 
tkougand  years,  namely,  from  Enoch  to  Abrahun,  if 
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divided  nearly  eqxiallj,  bj  the  denunciation  of  the  delogf 
and  the  commencement  of  the  building  of  the  ark. 

The  divisions  of  the  latter  two  periods  of  a  thousand 
years  are  marked  by  very  important  eras.  That  which 
intervened  between  Abraham  and  Solomon,  is  divided 
by  the  mission  of  Moses  to  the  Israelites,  their  deli 
verance  from  Egypt,  and  the  giving  of  the  luw  at  Mount 
Sinai,  which  is  determined  to  the  year  1491,  or  nearly 
1500  years  b.  c.  The  last  period  of  a  thousand  years, 
or  that  which  intervened  between  Solomon  and  the 
birth  of  Christ,  is  equally  divided  by  the  building  of 
the  second  temple,  after  the  return  of  the  Jews  from  the 
captivity  of  Buhylon,  which  event  is  determined  to  the 
year  b.  c.  515.  Thus  the  whole  period  from  the  crea- 
tion of  the  world  to  the  birth  of  Christ  is  divided  by 
remarkable  eras,  into  eight  periods,  of  about  500  yean 
each,  as  in  the  following  table. 
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In  the   following  chapters  a  succiDot  riew  of  the 
of  the  world  at  each  of  these  eight  eras  will  he 
gpten. 
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FIRST   ERA. 
T?ie  Creation. 

A.  M.  1.— B.  C.  4004. 

When  man  was  created,  he  was  placed  in  the  garden 
of  Eden,  some  delightful  spot  in  the  neighhourhood  of 
the  rivers  Tigris  and  Euphrates;  and  a  command  was 
given  to  him,  enforced  hy  the  penalty  of  death,  by 
which  command  he  was  given  to  know  his.  subjection 
and  responsibility  to  the  Almighty  Creator.  Eve  was 
then  made  and  brought  to  him,  to  be  his  wife.  The 
fall  of  Adam  and  Eve  into  sin  soon  follows,  and  their 
expulsion  from  the  garden  of  Eden,  to  earn  their  bread 
by  the  sweat  of  their  face ;  and  then,  in  pursuance  of 
the  penalty  of  death  which  they  had  incurred,  to  return 
to  the  dust  whence  they  were  taken. 

This  era  is  also  distinguished  by  the  aanunciation 
of  a  great  deliverance  and  victory  which  God  purposed 
to  accomplish  for  man,  "The  seed  of  the  woman," 
said  he,  '"shall  bruise  the  head  of  the  serpent."  Thi? 
era  is  also  marked  by  the  sudden  and  awful  develope- 
ment  of  that  corruption  with  which  human  nature  is 
tainted.  Cain,  the  first-bom  son  of  Adam,  became  the 
first  murderer,  imbruing  his  hands  in  the  blood  of  his 
own  brother,  Abel. 

Cain  was  then  banished  from  his  fether's  home,  and, 
in  process  of  time,  built  a  city.  His  descendants, 
apparently  living  without  God,  betook  themselves 
to  various  worldly  avocations  and  amusements,  to 
fill  up  that   sad  vacuity  in   their   bosoms,  which  th« 
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wut  of  love  to  God  had  created  there.  In  the  mean 
while,  another  son  was  bom  to  Adam,  whom  he  called 
Seth,  and  who  occupied  the  station  of  Abel  whom  Caui 
slew. 

Thus  mankind  were  early  separated  into  two  olaaaet: 
namelj,  the  descendants  of  Gain,  and  the  deaoendanta  of 
Seth. 


SECOND  ERA- 
Jared. 

A.  M.  500.— B.  C.  8500. 

At  this  era  the  families  of  Cain  and  Seth  were  still 
living  separate  from  one  another.  Dunne  the  period 
that  followed,  there  were  born  Enoch,  Metnuselah,  and 
Lamech,  the  father  of  Noah.  Adam  died  at  the  age  of 
930  years.  During  the  antediluvian  periods,  human 
life  bore  nearly  the  same  proportion  to  a  thousand, 
which  it  now  does  to  a  hundred  years.  It  is  now  but 
about  the  one-tenth  of  what  it  then  waa. 


THIBD  ERA. 

Enoch. 

A.  M.  lOOO.—B.  C.  3000. 

This  era  is  marked  by  that  extraordinary  tcstimonj 
which  Ood  bore  to  the  holiness  of  Enoch's  character, 


wlien  he  remoTed  him  to  heaven  without  subjecting 
him  to  the  universal  sentence  of  death.  This  distinc- 
tion, c<:>nferTed  on  Enoch,  indicates  that  corruption  was 
making  rapid  strides  among  men.  And  accordingly,  in 
a  prophecy  of  Enoch,  recorded  by  the  apostle  Jude,  he 
denounces  the  judgments  of  God  upon  the  wicked:  say- 
ing, "  Behold,  the  Lord  conieth  with  ten  thousand  of  his 
saints,  to  execute  judgment  upon  all,  to  con^nct  all  the 
impious  among  them,  of  all  their  deeds  of  impiety  which 
they  have  impiously  perpetrated,  and  of  all  the  hard 
things  which  impious  sinners  have  spoken  against  him." 
In  this  prophecy,  there  is  the  first  intimation  on  record 
of  a  final  day  of  retribution. 

Towards  the  conclusion  of  the  period  of  500  yean 
which  followed  this  era,  the  progress  of  corruption  was 
accelerated  by  inter-marriages  formed  between  the 
descendants  of  Cain  and  the  descendants  of  Seth.  "The 
sons  of  God,"  it  is  written,  "saw  the  daughters  of  men, 
that  they  were  fair,  and  they  took  them  wives  of  all  that 
they  chose."  By  this  statement  is  probably  meant,  that 
the  professing  worshippers  of  God,  the  family  of  Seth, 
began  to  intermarry  with  the  votaries  of  the  world,  the 
family  of  Cain.  The  consequence  of  this  intermixture 
of  the  two  families,  was  the  rapid  and  universal  spread 
of  wickedness.  The  children  of  these  marriages  be- 
came mighty  men,  men  of  renown.  There  were  giants 
(literally  fellers)  on  the  earth  in  these  days;  and  the 
earth  was  filled  with  violence.  Thus  the  crime  of 
murder,  which  had  been  specially  marked  by  the  high 
displeasure  of  God,  was  the  very  crime  into  which  meo 
rushed  headlong,  doubtless  glorying  in  it,  as  it  is  known 
they  did  after  the  deluge. 

"  And  God  saw  that  the  wickedness  of  man  was  very 
great  upon  the  earth,  and  that  every  imagination  of  the 
thoughts  of  his  heart  was  only  evil,  and  that  conti- 
nually;" and  he  declared  his  purpose  of  sweeping  away 
the  godless  race  by  the  waters  of  a  deluge;  and  com- 
manded Noah  to  build  an  ark,  for  the  preservation  ot 
himself  and  his  family. 


Id 


POUBTH  ERA. 
Tht  building  of  th4  Ark. 

A.  M.  1600.— B.  C.  2500. 

This  era  finds  the  whole  world  one  scene  of  violenoi 
and  corruption.  Only  Nouh  was  found  upright  befor* 
God.  Aud  Ood,  proposing  to  sweep  away  the  whole 
race  of  the  wiuked,  commanded  Noah  to  build  an  ark 
for  the  preservation  of  himself  and  his  family.  Noah 
believed  that  God  would  do  as  bo  had  declared,  and, 
« moved  with  feur,"  began  to  build  the  ark  according 
to  the  directions  that  were  given  to  him,  proclaiminff, 
in  the  mean  time,  the  catastrophe  that  was  approach- 
ing, and  warning  men  to  repent  of  their  sin : — for  he 
was  "a  preacher  of  righteousness."  They,  however, 
were  too  intent  on  their  own  pur»uiu<  and  pleasures  to 
attend  to  him.  ''  They  were  eating  and  drinking,  mar- 
rying and  giving  in  marriage,  and  knew  not  till  the 
flood  came,  and  took  them  all  away."  The  ark  beinff 
finished,  Noah  was  directed  to  collect  in  it,  pairs  of  aU 
those  animals  that  were  to  be  preserved,  and  then  to 
.ent^  it  himself  and  his  family — in  all,  eight  persons. 
The  windows  of  heaven  were  then  opened,  and  the 
fountains  of  the  great  deep  broken  up,  and  the  water 
rose  till  it  reached  the  tops  of  the  loftiest  mountains,  de> 
Btroying  every  living  thing  that  could  not  subsist  in 
the  water.  It  then  asain  gradually  retired.  This 
whole  operation  occupied  only  about  a  year :  namely, 
the  year  b.  c.  2347. 

The  first  remarkable  event  after  the  deluge,  was  the 
promise  of  preservation  from  any  future  deluge,  and 
the  law  given  to  Noah,  in  which  was  pointedly  pro- 
hibited  the  shedding  of  blood.      At  this  time,  also, 


fibertj  was  giren  to  men  to  eat  animal  food.  Then 
followed  the  division  of  the  earth  among  the  three  sons 
of  Noah,  which  seems  to  have  been  done  according  to 
some  rule  or  system.  The  descendants  of  Shem  spread 
themselves  from  Mount  Ararat,  where  the  ark  rested, 
towards  the  South  and  East;  the  descendants  of  Ham 
went  towards  the  South  and  West,  particularly  occu- 
pying  Africa;  and  to  Japheth  and  his  posterity  were 
assigned  the  North  and  West. 

Towards  the  latt«r  part  of  this  period,  or  about  2250 
years  B.  c,  cities  began  to  be  built,  which  afterwards 
rose  to  great  eminence.  Ashur,  one  of  the  descendants 
of  Shem,  built  Nineveh  on  the  Tigris;  and  Nimrod, 
who  had  addicted  himself  to  hunting,  erected  a  kingdom 
in  the  land  of  Shinar,  on  the  banks  of  the  Euphrates. 
Babel  seems  to  have  been  the  capital  of  his  kingdom. 
On  the  plain  of  Shinar,  the  tower  of  Babel  was  com- 
menced; but  its  completion  was  prevented  by  the  in- 
terposition of  God,  who  introduced  confusion  among 
those  who  were  employed  in  building  it ;  yet  it  seems 
to  have  formed  the  germ  of  the  city  of  Babylon, 
that,  many  ages  afterwards,  arose  to  great  power  and 
splendour. 

Thus  the  conduct  of  men  very  soon  proved,  that, 
although  the  deluge  had  given  a  temporary  check  to 
their  wickedness,  it  had  done  nothing  towards  purify- 
ing the  human  heart  from  its  proud,  ambitious  pa.ssions. 
That  very  crime  against  which  Almighty  God  had 
repeatedly  pointed  his  indignation,  which  had  brought 
destruction  on  the  old  world — violence  and  the  shedding 
of  human  blood,  soon  began  to  appear  in  all  its  ferocity, 
and  scenes  of  carnage  commenced,  which  have  dis- 
graced and  consumed  mankind,  and  kept  whole  regions 
of  the  earth  in  desolation  and  wretchedness  till  the 
present  day. 


nFTH  ERA. 

Abrahai». 

A.  M.  2000.— B.  C.  2000. 

At  this  era  idolatry  bad  made  Nome  progress.  £veo 
IIm  fumily  of  Shem  was  corrupted  by  it.  Tcrah,  the 
father  of  Abrabuiu  uud  of  Nacbor,  when  he  lived  on 
the  other  side  of  the  Euphrates,  we  arc  t  >id,  ''served 
other  gods."  But  iDstcud  of  checking  this  evil  by  some 
awful  iufliotioD  similar  to  the  deluge,  God  selected  ft 
family  with  whom  he  might  deposit  tho  knowledge  of 
himself  and  his  will,  and  to  whom  he  might  give  so  cod- 
gpicuous  a  station  among  the  nations  of  the  world,  as 
would  tend  to  preserve  that  knowledge  in  the  world, 
and  diflfusc  it  among  the  rest  of  mankind.  This  mca^ura 
he  commenced  by  calling  Abraham  to  leave  his  native 
country,  Mesopotamia,  and  to  reside  as  a  stranjrer  and 
a  wanderer  in  the  laud  of  the  Canuui 
lay  between  the  river  Jordan  and  i  i 

aea.  To  Abraham,  who  was  falling  into  the  cuuuigion 
of  idolatry,  he  revealed  himself,  and  maintained  au  in> 
teroourae  with  him  from  time  to  time,  promising  to  give 
him  a  numerous  posterity,  while  yet  he  had  no  child; 
to  give  tile  land  in  which  ho  had  come  to  sojourn  to  hill 
poetenfey;  and  to  make  of  thorn  a  great  nation,  aad  to 
fjnt  (Mm  dominion  from  the  Euphrates  to  the  shore  of 
Ihe  Meditenaaean  sea. 

Abraham  obeyed  the  call  of  God,  and  oame  irom 
Mesopotamia  to  the  land  of  Canaan.  This  land  wm 
oceupied  by  different  families  descended  from  CanaaOi 
tho  son  of  liam,  but  to  a  great  extent  open  and  un- 
cultivated, yet  with  some  towns  or  cities  scattered  over 
it.  The  sea-coast,  to  the  southward,  was  in  posseetim 
of  the  Philistines,  from  whom  the  whole  country  after- 
wards derived  the  name  of  Palestine.  The  valley  of 
the  Jordan,  which  river  seems  to  have  then  flowed  to 
the  Red  Sea,  especially  that  part  of  the  valley  which 
liee  between  the  mountains  in  the  south  of  Palestine 


•tad  B  mountainons  district  on  the  eastern  aide  ^f  it, 
Beeins  to  have  been  more  thickly  peopled,  having  in  it 
several  dties  in  the  midst  of  a  luxuriant  country,  of 
which  Sodom  and  Gomorrah  were  the  chief.  The  in- 
babitunts  of  these  cities  had  become  profligate  in  the 
extreme.  They  were  governed  by  kings,  each  city 
having  its  own  king.  But  these  lungs  were  tributary 
to  an  empire,  the  centre  of  which  was  on  the  eastern 
bank  of  the  Tigris.  It  is  probable  that  the  kingdom 
erected  by  Nimrod  had,  by  this  time,  extended  itself  to 
the  Jordan.  The  kings  of  the  cities  of  the  plain  of 
Jordan  had,  about  the  time  of  the  call  of  Abraham, 
rebelled  against  the  king  of  Elam  or  Persia.  And  the 
next  year,  Chedorlaomer,  with  four  confederate  kings, 
one  of  whom  was  the  king  of  Shinar,  came  upon  them 
with  an  army,  defeated  them,  and  plundered  Sodom  and 
Gomorrah.  They  were,  however,  overtaken,  in  return- 
ing home,  by  Abraham,  with  his  servants,  and  some  of 
the  neighbouring  chiefs,  and '  the  booty  recovered  from 
them. 

Egypt  was  then  governed  by  a  king,  and  seems  to 
have  retained  some  knowledge  of  the  true  God.  Da- 
mascus was  built  in  a  beautiful  valley,  watered  by 
two  rivers,  on  the  edge  of  the  wilderness.  It  is  called 
by  the  inhabitants  of  that  country.  Sham,  which  renders 
it  not  improbable  that  it  wa^  built  by  Shem,  the  son  of 
Noah. 

Abraham  had  brought  with  him  Lot,  his  nephew,  who 
went  down  to  live  in  the  vale  of  the  Jordan,  near  the 
city  of  Gomorrah.  While  he  was  there,  the  wicked- 
ness of  that  and  the  neighbouring  cities  became  so  in- 
tolerable, that  God  rained  fire  and  brimstone  upon  them, 
and  destroyed  them ;  and,  at  the  same  time,  the  ground 
seems  to  have  sunk,  so  that  the  Jordan,  instead  of  flow- 
ing through  the  valley  to  the  Red  Sea,  was  arrested  in 
its  course,  and  formed  that  salt  lake  which  is  called  the 
Dead  Sea. 

After  this.  Lot,  who  had  been  warned  of  the  impend- 
ing fate  of  the  cities,  and  fled  with  his  family,  lived 
among  the  mountains,  to  the  east  of  the  dead  Sea, 
where  he  had  two  sons,  Moab  and  Ammon,  by  whoae 
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dflseendanU    that    dutnct  of  country   wu  aftenrarda 
peopled. 

Abraham  had  a  son  by  Hagar,  an  Egyptian  woman — 
Ishmael,  whom  he  sent  away  from  him,  and  who  took 
up  his  residi-nce  in  the  wilderness,  between  the  south  of 
Palestine  and  Egj'pt. 

In  his  old  age,  Abraham  had  his  son  Isaac,  who  was 
to  inherit  the  promises  that  had  been  made  to  him  on 
leaving  his  own  country.  Isaac,  before  the  death  of  his 
father,  married  his  near  relative  Rebekah,  by  whom  he 
had  two  sons,  Esau  and  Jacob.  Esau,  or  Edom,  became 
a  man  of  the  field,  and  frequented  Mount  Seir,  to  the 
south-east  of  Palestine.  His  descendants,  for  many 
ages,  occupied  that  district,  under  the  name  of  Edomites, 
and  more  recently  Idumaeans. 

Jacob  went  to  Mesopotamia  and  married  two  of  his 
near  relatives,  Rachel  and  Leah,  and  by  them,  and  two 
other  wives,  he  had  twelve  sons,  who  became  the  heads 
of  the  twelve  tribes  of  Israel. 

Abraham  had  also  children  by  Keturah,  another  wife, 
whom  he  sent  away  from  Isaac  towards  the  ea.stward. 
Among  these  was  Midian,  who  became  the  head  of  a 
nation  which  is  frequently  noticed  in  the  subsequent 
history. 

Jacob  remained  in  the  land  of  Mesopotamia  for  twenty- 
one  years,  and  then  returned  to  Canaan,  where  he  found 
Isaac  still  living.     Esau,  his  brother,  who  had  addicted 
himself  to  the  chase,  and  probably  also  to  warfare,  was 
at  the  head  of  four   hundred   armed  men,  and  n^i  :    ! 
chiefly  in  Mount  Seir.    Jacob  had  eleven  sons  at  the 
of  his  return  to  Canaan,  and  one  was  bom  to  him  after 
his  return.     The  two  youngest  were  sons  of  his  favoured 
wife,  Rachel,  and  were  distinguished  by  him  from  his 
other  children  by  particular  tokens  of  affection.     This 
occasioned   discontent  and  envy  in  the  others,  v.)' 
heing  increased,  with  respect  to  Joseph,  the  eld-  r 
Rachel's  sons,  by   his  fidelity  in  reporting  their  vices, 
and  by  certain  dreams,  which  he  related,  that  seeMv  ! 
to   indicate   an    ambition  of  ruling   over   them, 
seized  an  opportunity  of  his  being  at  a  distance  froiu  ino 
ikther.  to  sell  him  to  a  company  of  merchants  paacing 


through  the  countxj.  These  roerchauts,  who  were  Ish- 
maelites  and  Midianites,  brought  him  to  Egypt  and  sold 
him  there  as  a  slave. 

While  he  was  there,  the  king  of  Egypt  had  a  re- 
markable dream,  which  gave  him  uucasiuess,  and  Joseph, 
being  informed  of  it,  felt  himself  warranted,  by  a  divine 
impulse,  to  propose  to  interpret  it.  He  was  accordingly 
brought  before  Pharaoh,  and  interpreted  the  dream  to 
signify  that  it  indicated  that  there  would  be  seven  years 
of  plenty  in  the  land  of  Egypt,  followed  by  seven  years 
of  extreme  scarcity.  Joseph  was  immediately  raised 
to  the  highest  rank  in  the  kingdom  of  Egypt,  being 
intrusted,  during  the  years  of  plenty,  with  the  collecting 
of  grain  for  supplying  the  deficiency  of  the  approaching 
years  of  famine.  While  he  was  engaged  in  the  exe- 
cution of  this  office,  during  the  years  of  scarcity,  the 
famine  having  reached  to  Canaan,  brought  down  his 
brethren  to  Egypt  to  purchase  corn.  Joseph  immedi- 
ately recognised  them,  although  they  did  not  recognise 
him;  and  after  a  variety  of  measures,  the  purport  of 
which  seems  to  have  been  to  bring  them  to  a  sense  of 
their  guilt,  he  at  length  made  himself  known  to  them. 
The  result  was,  that,  on  the  invitation  of  Joseph,  and 
also  of  the  king  of  Egypt,  Jacob  and  his  whole  family 
removed  to  Egypt,  where  he  lived  about  seventeen  years, 
and  died. 

The  Israelites,  being  placed  in  a  fruitful  part  of  the 
country,  increased,  under  the  blessing  of  God,  with 
amazing  rapidity. 

Egypt. — Egypt  had  now  become  a  powerful  kingdom. 
That  king  who  reigned  in  the  time  of  Joseph,  in  con- 
sequence of  his  having  obtained  the  command  of  the 
supply  of  food  during  seven  years  of  extraordinary 
scarcity,  had  been  enabled  to  make  his  own  terms  with 
the  people.  And  the  arrangement  which  he  had  made 
was,  that  the  people  should  pay  to  him,  a  fifth  part  of 
the  produce  of  the  land  in  lieu  of  rent,  as  proprietor  of 
the  land,  and  of  taxes,  as  head  of  the  government.  This 
arrangement  enabled  the  king  to  maintain  a  powerful 
and  well-appointed  army,  with  abundance  of  Norsemen 
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Slid  irar  chariots.  It  enabled  him  also  to  engnf^  in 
those  stupendous  works  of  architecture,  the  remnitM  of 
which  are  still  the  astonitthnient  uf  the  world.  Eg}pt 
had  also  commenced  the  practice  of  embalming  the 
bodies  of  the  dead,  by  which  it  has  been  rendered  so 
remarkable.  Forty  days  were  employed  in  this  oper»* 
^on  in  the  time  of  Joseph. 


SIXTH  ERA. 

Moiu. 

A.  M.  2500.— B.  C.  1500. 

The  Israelites. — The  rapid  incream  of  the  Israel- 
ites rendered  them  in  process  of  time  objects  of  alarm 
to  the  Eg}-ptians ;  <'  a  king  arising  who  knew  not  Joseph/'' 
he  began  to  adopt  the  most  rigorous  and  unscrupulous 
measures  to  diminish  their  number.  He  reduced  them 
to  the  most  abject  slavery,  employed  them  in  building 
cities,  exacting  of  them  exhausting  and  overpowering 
labonr.  But,  finding  that  they  still  continued  to  increase, 
he  commanded  that  all  their  male  children  should  be 
thrown  into  the  river  as  soon  as  they  were  bom,  and 
only  females  preserved  alive.  At  this  time  Moses  was 
bom  and  was  •  preserved  from  the  effects  of  this  ediet 
in  consequence  of  having  been  taken  under  the  protec- 
tion of  the  king's  daughter.  His  parents  had  placed  him 
in  a  chest  of  bulrushes,  and  laid  him  among  the  flags, 
by  the  brink  of  the  river,  and  Pharaoh's  daughter, 
finding  him,  adopted  him  as  her  own  son.  Thus  Moses 
received  an  education  which  fitted  him  for  the  impor- 
tant oflSce  to  which  he  was  destined,  as  leader  and 
fovemor  of  the  Israelites.  When  Moses  came  of  age, 
owevcr,  having  been  made  acquainted  with  his  descent 
from  Abraham,  Isaac,  and  Jacob,  and  having  been  in- 
structed by  his  parents  in  the  privileges  \*>  >ipon 
their  nation  by  the  God  of  heaven,  he  reii  .  his 
Hair  hopes  and  pro«pects,  m  an  £gyptian  of  high,  even 
of  royal  rank,  and  claioMd  his  ooimeotion  with  the  do- 


•7 

•pised  and  persecuted  Israelites.  He  choae  "rather  to 
BuflFer  affliction  with  the  people  of  God,  than  to  enjoy 
the  pleacjures  of  sin  for  a  season."  He  saw  an  Egyptian 
smiting,  probably  putting  to  death,  an  Israelite,  and, 
taking  the  part  of  the  Israelite,  he  kiUed  the  Egyptian. 
This  being  discovered,  he  fled  across  the  Red  Sea  to 
the  mountains  which  lie  between  the  gulfs  into  which 
the  Red  Sea  divides  itself  at  its  northern  extremity, 
which  was  then  called  the  land  of  Midian,  doubtless  in 
consequence  of  Midian,  the  son  of  Abraham,  fixing  hia 
residence  there.  He  thus  obtained  an  opportunity  of 
becoming  acquainted  with  that  district  of  country,  and 
with  the  whole  of  the  desert  that  lies  between  it  and 
the  land  of  Canaan.  While  Moses  was  in  Midian,  the 
Lord  appeared  to  him  and  comissioned  him  to  return 
to  Egypt,  there  to  call  together  the  heads  of  the  Israel' 
ites,  and  then  to  goto  Pharaoh  and  demand  liberty  for 
the  people  to  leave  the  land  of  Egypt.  Moses  did  so. 
The  demand  was,  of  course,  refused;  but,  by  a  scries 
of  plagues  which  Moses  was  commissioned  to  inflict 
on  the  land  of  Egypt,  the  last  of  which  was  the  destruc- 
tion, in  one  night,  of  all  the  first-bom  sons  in  Egypt, 
Pharaoh  was  compelled  to  yield  to  the  demand  and  to 
let  the  people  go.  Moses  accordingly  led  them  towards 
the  Red  Sea,  as  if  he  intended  going  round  the  northern 
extremity  of  the  western  gulf  of  it;  but,  by  direction 
of  God,  he  turned,  and  encamped  close  by  the  gulf,  on 
the  western  side.  Pharaoh  seeing  the  immense  body  of 
the  Israelites,  consisting  of  600,000  men,  with  their 
wives  and  children,  entangled  in  the  land,  and  appa- 
rently within  his  reach,  pursued  them  with  his  whole 
army,  and  came  up  with  them  as  they  lay  encamped, 
unable  to  go  forward,  for  the  sea  was  in  their  front, 
or  to  turn  either  to  the  north  or  the  south.  In 
this  extremity,  the  Lord  caused  the  sea  to  divide,  and 
directed  Moses  to  lead  the  people  through  the  bed  of 
it.  The  Israelites  thus  passed  in  safety  into  the  Ara- 
bian desert;  while  the  Egyptian  army,  in  attempting  to 
follow  them,  were  caught  by  the  return  of  the  sea  to  its 
usual  bed,  and  drowned. 


Moms  then  eondaot«d  the  people  to  the  moontainooi 
(li-  ic't,  where  he  himself  had  found  refuge;  and  there 
tii<>  luw  was  given  to  them,  and  their  civil  and  eccleai* 
Hsti<Ml  polity  arranged.  They  then  narehed  north* 
w:irds  towards  Canaan,  and  were  directed  to  enter  it, 
l.iif,  Ixing  afraid,  and  refusing  to  go,  they  were  con- 
<■!  wander  forty  years  in  the  desert,  till  all  the 
II  that  came  out  of  Egypt  had  died  with  tlie 
<.\i.  j.ti<m  of  two  persons.  During  these  wanderings, 
tiny  met  with  many -viciMitudes,  fell  into  nmny  sins, 
pufferod  .««evere  corrections;  but,  at  length,  they  were 
led  round  by  the  south  of  Edom,  and,  after  defeating 
two  kings  who  attempted  to  withstand  them,  they  found 
theraswlves  encamped  on  the^ast  side  of  the  river  Jor« 
diin  opposite  to  Jencho. 

About  this  time  Moses  died,  and  Joshua  sueoeeded  to 
'he  oommund.  Ho  led  them  across  the  Jordan,  which 
was  miraculously  divide<i  to  afford  them  a  passage.  He 
first  took  and  destroyed  the  city  of  Jericho,  and  after- 
wards passed  through  the  greater  part  of  the  land,  took 
the  cities  wherever  he  went,  extirpating  or  driving 
out  the  Canaanites,  and  setting  the  Israelites  in  their 
room. 

Joshua  did  not  the  conquest  of  the   land, 

many  of  the  native^  :^^  their  fo<»ting  in  it.     After 

his  deuth,  the  people  fell  from  time  to  time  into  idolatry, 
and  the  (Junauuites,  who  were  in  the  land,  or  (be  neigb« 
bouring  nations,  particularly  the  Moabites,  Midianite^ 
and  Philibtines,  obtained  power  to  oppress  them. 

During  this  period  the  Israelites  were  g.»verned  bj 
judges,  v\-bo  succeeded  Joshua;  and  these  led  them  ii 
war,  and  udministered  juntice  to  them  in  peace. 

In  the  first  century,  aft<<r  the  death  of  Joshua,  Chu- 
shan-rishathaim,  king  of  Mesopotamia,  oppressed  them 
for  eight  years,  when,  on  their  repentanee,  Othniel  was 
raised  up  to  deliver  them,  B.  C.  1405. 

The  pople  'St  for  forty  years,  V ' 

to  idolatry,  tht;  i  vaded  and  oppresst  i 

-years  by  the  king  of  Moab,  aided  by  the  kings  of 
AnuBon  and  Amalek,  and  on  ikmt  repaotaoos  -wart  da- 


by  Ehud,  who  slew  the  the  king  ot  Hoti),  B.  Q. 
U25. 

In  about  twenty  years  afterwards,  the  Israelites, 
having  rt'tumed  to  their  idolatry,  were  invaded  and 
oppressed  by  Jabin,  king  of  Can:ian,  for  twenty  years. 
On  their  repentance,  Barak,  and  Deborah,  a  prophetess, 
under  tlie  direction  of  G(>d,  assembled  an  jirmy  near 
Mount  Tabor,  on  the  banks  of  the  stream  Kishon,  and, 
on  their  being  attacked  by  the  army  of  Jabin,  totally 
defeated  it,  B.  C  1285.  This  vict<jry  gave  occasion  to 
the  celebrated  ode  composed  by  Deborah. 

Another  relapse  into  idolatry  brought  upon  them  an 
oppressive  invasion  of  the  Midianitcs,  who  tyrannized 
over  them  for  seven  years:  and  when  they  repented, 
and  cried  to  God  for  deliverance,  Gideon  routed  the 
army  of  the  Midianites,  with  300  chosen  men,  B.  C.  1245. 

On  the  death  of  Gideon,  idolatry  again  began  to 
appear,  and  on  this  occasion  the  people  were  chas- 
tized by  internal  warfare.  Abimelech,  a  son  of  Gideon 
by  his  concubine,  slew  all  the  rest  of  Gideon's  chil- 
dren, and  was  proclaimed  king  by  the  Shechemites, 
but  his  adherents,  afterwards  quarrelling,  destroyed  one 
another. 

On  a  subsequent  relapse  into  idolatry,  the  Philistines 
and  Ammonites  obtained  power  over  the  Israelites,  and 
oppressed,  them  for  eighteen  years.  Jephtha  was,  on 
this  occrasion,  raised  up  to  deliver  the  people.  He  de- 
feated the  children  of  Ammon  in  a  battle  fought  on  the 
east  side  of  the  river  Jordan,  B.  C.  1187.  The  Ephraim- 
itcs  quarrelled,  on  this  occasion,  with  him  for  not  taking 
ithem  to  the  war  along  with  him;  and  he  interceptea 
them  at  the  fords  of  the  Jordan,  and  slew  of  them 
42,000  men. 

About  thirty -three  years  after  this,  Eli,  the  high 
priest,  was  judge  j  and  during  his  weak  government  the 
people  fell  into  their  besetting  sin.  The  Philistines 
then  came  upon  them,  overran  the  country,  and 
miserably  oppressed  them  for  forty  years.  It  was  du- 
ring the  government  of  Eli  that  Samson  performed 
btf  i^f^sf^  QUHCulouB  strength.     At  length  the  lara^lr 
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ites  were  roused  to  resist  the  Pbilistinos,  and  the  eont 
of  Eli  brouKbt  the  ark  out  of  the  tabernacle,  for  the 
porpoae  of  inspiring  the  people  with  courage  and  of 
terrifying  the  enemy;  doubtless,  also,  with  some  ex- 
pectation that  God  would  not  permit  that  sacred  symbol 
pf  the  covenant  to  be  taken  by  the  Philistines.  But 
Ihey  were  totally  defeated,  and  the  ark  taken,  B.  C.  1116. 
Eli  received  so  great  a  shock  by  this  event,  that  he  fell 
backwards  and  died. 

Samuel,  who  had  been  brought  up  in  the  temple  with 
Eli,  then  became  judge  of  Israel.  He  was  the  last  of 
the  judges.  His  sons,  being  entrusted  by  him  with  the 
government  of  the  kingdom,  conducted  themselves  in 
the  most  profligjite  manner,  so  that  the  people  demanded 
a  king,  that  they  might  be  like  the  nations  around  them. 
Samuel  was  directed  by  God  to  comply  with  this  de- 
mand, and  Saul  was  chosen  the  first  king  of  Israel.  He, 
however,  proving  unfaithful,  the  Ix)rd  rejected  him,  and 
chose  David  to  be  king.  This  choice  came  to  the  ears 
of  Saul,  who  from  that  time  pursued  David  with  the 
most  deadly  malignity.  At  length,  Sanl  and  his  sou 
Jonathan,  a  young  man  of  the  noblest  and  most  amiable 
character,  were  slain  in  battle  by  the  Philistines,  and 
David  ascended  the  throne  of  Judah,  B.  0.  1055,  and 
became  king  of  all  Israel,  B.  C.  1048. 

David  was  a  warlike  prince,  and  subdued  the  Syrians, 
the  Philistines,  the  Moabites,  and  Edomitcs,  and  brou  Ijt 
that  whole  district  of  country  that  lies  between  the  ■ 
Euphrates  and  the  Mediterranean  sea  under  triluit. 
After  an  eventful  life,  David  died,  leaving  his  dominiius 
to  the  undisturbed  possession  of  his  son  Solomon,  who 
•uooeeded  him,  B.  C.  1015. 

PALEsmvK. — This  country  had,  in  the  days  of  Moses, 
become  more  densely  peopled  than  it  was  in  the  dayn  of 
Abraham.  It  was  occupied  by  several  tribes,  descended 
from  the  same  stock,  namely,  the  family  of  Canaan,  as  the 
Hittites,  Hivites,  Amorites,  and  Jebusites.  These  tribes 
had  built  many  strongly  fortified  cities,  and  had  brought 
tho  fround  into  general  cultivation.     The  citiea  on  tli* 
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sea^eoast  had  commenced  that  commercial  career  which| 
for  many  ages,  gave  them  much  influence  in  the  poli- 
tical revolutioDB,  which  mark  the  general  history  of  the 
world. 

But,  in  their  prosperity,  they  had  cast  ofiF  all  fear  of 
the  God  of  heaven,  and  had  rushed,  with  one  consent, 
into  the  most  debasing  idolatry.  They  occupied  that 
land  which  God  had  destined  for  the  seat  of  his  own 
people;  and,  by  the  time  that  the  Israelites  had  become 
sufficiently  numerous  to  occupy  the  country,  they  were, 
by  their  wickedness,  ripe  for  the  fate  that  awaited  them. 

They  had  abundant  warning  given  to  them  of  the 
purpose  of  God  to  expel  them.  After  the  Israelites  had 
been  separated  from  the  Egyptians  by  their  passage 
through  the  Red  Sea,  they  hung  on  the  borders  of 
Canaan  for  about  forty  years,  wandering  in  a  desert,  in 
which  no  such  body  of  people  could  have  existed  with- 
out a  miracle.  But  the  Canaanites,  so  far  from  taking 
warning  and  retiring  from  the  country,  seem  to  have 
been  at  the  more  pains  to  fortify  themselves  in  it;  so  that, 
when  they  were  attacked  by  Joshua,  they  seem  to  have 
regarded  themselves  quite  prepared,  by  their  fortresses, 
their  armaments,  and  their  leagues  for  mutual  defence, 
to  repel  him. 

They  were,  however,  subdued,  with  amazing  rapidity, 
but  not  wholly  expelled  nor  extirpated.  Considerable 
numbers  of  them  remained  in  the  land,  and  for  many 
ages  greatly  harassed  the  Israelites. 

In  the  time  of  David  these  original  inhabitants  of 
the  holy  land  were  either  extirpated,  or  thoroughly 
subdued.  The  empire  of  Jabin,  king  of  Canaan,  the 
capital  of  which  was  Hazor,  towards  the  north  of 
Palestine,  and  which  ro.se  to  its  height  about  300 
years  before  the  time  of  Solomon,  seems  never  to  have 
recovered  the  blow  that  it  received  from  Deborah  and 
Barak.  The  Philistines  also  were  thoroughly  and  per- 
manently subdued  by  David.  Of  the  states  on  the 
coast.  Tyre  rose  to  great  eminence;  and  the  inhabi- 
tants  of  Tyre  became  celebrated  for  their  skill  in  navi- 
gation and  commerce.  Hiram  was  king  of  Tyre  in 
tLa  dAjg  of  Solomon,  and  the  two  monarchs  laem  to 


|uure  lirdd  on  terms  of  undisturbed  frieiH-'-r  H--!im 
gave  Solomon  much  afisistauce  in  the  :ie 

temple,  and  thxij  ttent  out  fleets  together  i:  a- 

Oeber,  on  the  Red  Sea,  for  commercial  purp  .e 

plni-es  which  these  fleets  visited  nr-  a. 

The   nations  iuiiuediutcly   surnu.  :i» 

^t/n'a,  Mjah,  Amman,  iJtf'An,  and  AJitiiun,  v  'iO 

days  of  David  l>rou<:ht  into  Bubjection   to   !  ,c. 

Moab  and   "  ad,  at  difl^ereut  tiiii  d  and 

opprr-'ssed  t!  es;  but  they,  aa  w<i  .were 

subdued  by  l>avid,  and  did  not  dare  to  i  i. 

Of  the    more   distant   nations,   Mesoj j.:      uo 

time  attained  to  great  power  nad^r  Cuslian-rishathaim. 
They  invaded  and  greatly  oppressed  Israel  for  a  time; 
but  were  defeated  I  y  Otlmiel,  the  son  of  Caleb.  This 
feems  to  indicate  that  the  kings  of  tho. "  "  '  "'i  coun- 
tri««  still  continued  to  aim  at  the  ex  t  their 

iominion  towards  the  westward,  as  they  txMi  uoue  so 
earlv  ho  th»>  d«vH  of  Abraham. 

,    I  '■  ■'■■■■"    1  in  the 

B('  'W  the 

peiiuisuia   i>t    Aia'i'.a,    the    Ittlimaellteti,    .  id 

Kdoiuito-,  bad  iii.rL-ased  and   beuome   Ua  >.'d 

by  kings  of  their  own.     The  Moabites  and   .  cs 

also ii|^  become  independent  kingdoms.     Th  i:il 

kklgdoms  formed  a  kind  of  cordon  of  kingdoms  of  the 
kindred  of  the  Israelites,  on  t!-'  '^.<t,..i,  t.n.l  wr>nil>prn 
boundaries  of  the  land  that  w.  ^ 

language  was  totally  different  huui  luai.  ui  luv;  «^auauu- 
iteS;  and  also  from  that  of  Egypt. 

Egypt. — Egypt  was  at  this  time  the  chief  seat  of  arts 

and  sciences.     If  the  book  of  Job  was  wi  Moses, 

aa  is  generally  believed,  astronomy,   u.  y,  and 

natural  history  had  been  cultivated  to  a  «  ie 

extent,  and  the  writings  of  Moses  manifest  ti;  r- 

feot  simplicity,  purity,  an  :  h 

of  these  beauties  of  comf            ,  '^ 

tributed  to  inspiration.     Yet,  ob^ei  il 

§if(a»  jomI  the  aoquiramanta  of  the  w^ — ^~  >.:  .~  j^xi. 


were  wronght  np  with  inspiration  in  the  composition  of 
their  writings,  there  can  be  no  doubt  that,  in  the  know- 
ledge which  Moses  «zhibits  of  avast  variety  of  subjecta 
which  were  not  likely  to  be  communicated  by  revela- 
tion, we  have  some  indication  of  the  advancement  of  the 
Egyptians  of  that  age  in  science  and  art. 

Greece. — The  kingdom  of  Athens  is  rapposed  to  have 
been  founded,  about  the  time  of  the  birth  of  Moses,  by 
Cecrops;  and  Deucalion's  flood,  in  Thessaly,  is  supposed 
to  have  taken  place  about  the  time  of  the  mission  of 
Moses  to  Pharaoh.  Others  think  that  this  flood  was  a 
m«re  tradition  of  the  universal  deluge,  and  that  Deuca- 
lion was  Noah. 

The  people,  who  settled  in  Greece,  appear  to  have 
been  refugees  from  many  nations ;  and  bociety  among 
them  seems  at  this  time  to  have  been  in  its  elements. 
•ffheir  most  ancient  traditions  chiefly  respect  marauding 
expeditions  and  the  destruction  of  cities.  About  260 
years  before  Solomon,  when  the  Israelites  were  governed 
by  judges,  an  expedition  was  undertaken  by  Jason,  in 
a  ship  called  the  Argus,  having  on  board  fifty  followers, 
who  entered  the  Euxine  sea,  and  coasted  along  till  they 
came  to  Colchis.  Here  Jason  carried  away  with  him 
Medea,  the  daughter  of  the  king  of  Colchis.  This  ex- 
pedition seems  to  have  been  very  much  like  what  we 
might  expect  to  have  taken  place  among  the  New  Zea- 
landers,  or  the  inhabitants  of  Tahiti,  previously  to  the 
introduction  of  Christianity  among' them.  About  70 
years  afterwards,  Paris,  the  son  of  the  king  of  Troy,  in 
a  similar  piratical  expedition,  carried  off"  Helen,  the  wife 
of  Menelaus,  king  of  Sparta.  Meneiaus  prevailed  on 
the  Grecian  states  to  espouse  his  cause;  and  this  gave 
rise  to  the  celebrated  siege  of  Troy,  which  ended  in  the 
total  destruction  of  that  city.  It  is  supposed  to  have 
been  in  the  time  of  David,  that  Cadmus  introduced 
letters  into  Greece  from  Phoenicia;  and  Homer,  who 
celebrated  the  siege  of  Troy  in  his  poem  called  the 
Iliad,  is  supposed  to  have  flourished  about  the  time  of 
Soloaxoix. 


BEYENTH  ERA. 

Solomon. 

A.  M.  8000.— B.  0.  1000 

Thi  Kingdom  or  Judah. — Solomon^  on  his  coming 
to  the  kingdom,  was  in  poflsession  of  every  thing  that 
could  contribute  to  the  greatness  and  happinesh  of  a 
mighty  prince.  His  possession  of  the  throne  was  un- 
disputed— his  dominions  at  perfect  peace — hi»  govern- 
ment respected  by  the  surrounding  nations,  and  abun- 
dance of  wealth  flowed  into  his  kingdom  through  the 
means  of  an  extensive  commerce.  Uo  himself  was  maatar 
of  all  the  learning  of  the  age,  and  possessed  much  know- 
ledge, in  which  the  rest  of  mankind  did  not  participate. 
He  wrote  treatises,  which  are  not  now  extant,  on  plants 
and  on  animals.  He  wrote  many  proverbs  or  moral  say- 
ings, and  also  many  poems,  some  of  which  arc  extant, 
having  been  embodied  in  the  book  of  inspiration.  lie 
lived  in  the  utmost  magnificence,  and  was  energetic  and 
able  as  a  judge  and  statesman.  His  great  work  was  the 
erecting  of  a  magnificent  temple  at  Jerusalem,  which, 
for  many  ages,  was,  as  the  tabernacle  previously  had 
been,  the  centre  of  divine  worship. 

Arts  and  sciences  must  have  made  considerable  pro- 
gress in  the  days  of  Solomon.  The  temple,  which  he 
built  at  Jerusalem,  seems  to  have  furnished  the  model 
for  the  most  chaste  and  simple  of  the  Greek  temples, 
being,  like  the  Greek  temples,  an  oblong  house,  divi- 
ded into  an  outer  and  inner  apartment,  the  inner 
the  most  sacred;  a  portico  also,  supported  by  two  pil- 
lars, with  their  bases,  shafts,  and  capitals,  and  probably 
also  with  an  entablature  and  pediment,  being  plaeed 
in  front  of  the  principal  entrance.  This  temple  wu 
built  of  stone,  hewn  and  polished  in  Mount  Lebanon, 
the  wood  part  of  it  also  being  of  timber  cut  in  that 
mountain;  and  the  whole  materials  for  the  erection 
af  the  temple  were  prepared  there,  brought  by  sea  to 
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/oppa,  and  thence  conducted  over  the  mountains  to 
Jerusalem;  so  that,  when  they  came  to  be  erected,  no 
sound  of  any  tool  was  heard.  This,  of  itself,  exhibits 
high  advancement  in  the  mechanical  arts.  In  the  art 
of  composition,  nothing  can  excel  for  sublimity  and  ten- 
derness the  Psalms  of  David;  for  terseness  and  force, 
the  Proverbs  of  Solomon;  or,  for  beauty  and  simplicity 
of  narrative,  the  history  of  the  reigns  of  David  and 
Solomon.  And  this  advancement  of  literature  was  not 
confined  to  Judea;  for,  if  Homer  flourished  at  this  time, 
the  Greek  poetry  also  of  that  age  still  commands  the 
admiration  of  the  world  for  its  combined  simplicity, 
sublimity,  and  elegance.  Navigation  also,  and  commerce, 
were  cultivated  to  a  great  extent.  Some  have  supposed 
that  the  combined  fleets  of  Solomon  and  Hiram  even 
went  round  the  peninsula  of  Africa,  passing  down  the 
Red  Sea,  doubling  the  Cape  now  called  the  Cape  of 
Good  Hope,  and  returning  by  the  Mediterranean.  Al- 
though none  of  the  works  of  Solomon,  expressly  on  na- 
tural history,  are  extant,  yet  from  the  allusions  made  by 
him,  and  by  David  his  father,  to  natural  objects,  much 
accurate  knowledge,  it  is  obvious,  most  have  been  col- 
lected on  these  subjects. 

The  Jewish  monarchy  reached  its  highest  elevation 
in  the  reign  of  Solomon,  and  it  immediately  began  to 
decline.  The  promise  made  to  Abraham,  that  a  seed 
should  be  raised  up  to  him,  which  should  reign  from  the 
river  Euphrates  to  the  shores  of  the  Mediterranean  sea, 
was  literally  fulfilled.  But  no  sooner  had  the  nation 
attained  this  elevation,  than  it  began  to  decline.  Solo- 
mon himself,  enticed  by  idolatrous  wives,  the  daughters 
of  the  neighbouring  princes,  fell  into  idolatry.  The 
Ephrai  mites,  a  powerful  tribe,  never  seem  to  have 
been  thoroughly  reconciled  to  the  reign  of  the  house 
of  David,  which  was  of  the  tribe  of  Judah;  and  on 
the  succession  of  Rehoboam,  the  son  of  Solomon,  a 
demand  was  made  for  some  relaxation  in  the  govern- 
ment. This  demand  was  answered  roughly  by  Reho- 
boam, and  instantly  ten  of  the  twelve  tribes  revolted, 
Tinder  the  auspices  of  Jeroboam.  Thus  the  Israelites 
Were  divided  into  two  kingdoms;  the  one,  conaiating  of 
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ten  tribes,  called  the  kingdom  of  Israel;  the  other,  oon* 
•ifiting  of  the  tribes  of  Judah  and  BeojamiD,  with  the 
Levites,  called  the  kiugdom  of  Judah.  The  conse* 
quence  uf  this  division  was  an  almost  continual  rivalahip 
and  warfare  between  the  two  kingdoms. 

Relujboam  was  the  iirst  monarch  of  the  kiugdom  of 
Judab,  an  distinguih;bed  from  that  of  Israel.  He  was  a 
weak  prince,  ami  in  hiK  rcie^n  Sbishak,  (Huppooed  to  be 
the  same  with  led  his 

kingdom,  aud  1)1 1  ..j  ic.    He 

reigned  seventeen  yearn. 

Abijah  succuedud  him,  and  reigned  three  years.  la 
his  reign  a  buttle  was  fought  Ix^tweeu  him  and  Jero- 
boam, king  of  iuniel,  in  wbiob  the  latter  was  defeated 
with  the  loss  of  600,000  men. 

Aga  succeeded  Abijah,  and  reigned  forty-one  years. 
He  was,  on  the  whole,  a  good  prince.  In  lus  reign  the 
Ethiopians,  or  Cushites,  a  people  occupying  the  south- 
em  parts  of  Arabia  came  up  against  his  kingdom  with 
an  immense  anny.     Asa  committed  himself  ;i    '  '  >- 

pie  to  God,  and  then  going  out  against  the  i  i^, 

totally  defeated  them.  After  this,  iJaasha,  kiug  of 
Israel,  cam(!  up  against  him,  and  began  to  build  a  for- 
tress at  Ramah,  on  the  borders  of  his  i  ^, 
instead  of  again  betaking  himself  to  !•  ir 
hadad,  king  of  Syria,  to  send  an  army  against  isracl 
This  expedient  succeeded  for  the  timej  the  army  of 
Israel  withdrew,  and  the  fortress  was  levelled  to  the 
ground.  But  God  was  displeased  with  him,  and  sent  a 
prophet  to  rebuke  him ;  ou  which  he  was  angry,  and 
put  the  prophet  in  prison.  Soon  after  he  became  dis- 
eased in  hi.s  feet.  In  his  disease,  he  sought  not  to  God, 
but  to  the  physicians,  and  died  of  his  disease.  To  Ass 
succeeded — 

Jeho*haphat,  his  son,  who  reigned  tw  years 

Jehoshapbat  adopted  vigorous  measures  :  ug  the 

land  from  idolatry,  and  for  instructiug  the  people. 
Towards  the  begiunmg  of  his  reign,  Elijah  the  prophet 
was  raised  up  to  contend  against  the  progress  of  idola- 
(rj   and   wickedness   in    Israel.       Jehoahi^hat  joined 
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Ahab,  the  tricked  king  of  Israel,  in  an  enterpHai 
against  Ramoth  Gilead,  which  was  in  possession  of  tb» 
Sjrians.  In  this  enterprise,  Ahab  was  killed,  and  J» 
hoshaphai^escaped  to  his  own  kingdom.  Jehoshapbat 
engaged  in  another  military  expedition  along  with  Je- 
horam,  now  king  of  Israel,  against  the  ^loabites ;  and 
the  two  kings,  after  being  in  imminent  danger  of  losing 
their  armies  and  their  lives  from  want  of  water,  were, 
by  applying  to  Elisha  the  prophet  for  directions,  not  only 
delivered,  but  enabled  to  defeat  the  Moabites.  Jehosh* 
phat  died  in  889,  B.  C,  and  was  succeeded  by  his  son— 

Jehoram. — ^This  prince  had  married  Athaliah,  daugh- 
ter of  Ahab  and  Jezebel.  On  his  accession,  he  mur- 
dered his  brethren  and  introduced  idolatry  into  hii 
kingdom.  Another  Jehoram,  son  of  Ahab,  was,  at  tht 
same  time,  king  of  Israel.  In  this  reign  the  Edomitel 
revolted  from  under  the  dominion  of  Judah,  and  never 
were  again  subdued.  Jehoram  was  warned,  by  a  letter 
from  the  prophet  Elijah,  of  the  judgments  of  God  about 
to  fall  upon  him ;  but  in  vain.  God  then  brought  the 
Philistines  and  Arabians  against  him,  who  broke  into 
Judah,  plundered  the  king's  house,  and  took  away  his 
wives  and  his  sons,  so  that  he  had  no  son  left  him  but 
Jeboahaz  and  Ahaziah.*  Still  remaining  incorrigible 
he  was  smitten  with  violent  disease,  and  died  miserablj^ 
in  the  eighth  year  of  his  reign,  B.  C.  885, 

Ahaziah,  his  younger  son,  succeeded  him.  He  waj 
^he  son  of  Athaliah,  the  daughter  of  Ahab,  who  seemj 
to  have  been  absent  when  the  Philistines  came  and 
took  away  the  ot)  -ir  wives  and  children  of  Jehoram 
Under  the  advice  'f  his  mother,  he  followed  the  ex- 
ample of  the  hour  of  Ahab  in  all  manner  of  wicked- 
ness. Having  en '  ved  into  an  alliance  with  Joram, 
king  of  Israel,  to  m-'fee  war  upon  Hazael,  king  of  Syria, 
Joram    was    wounu^d,    and    Ahaziah   went    down    to 

*  Ahaziah  and  Jeho(.'iaz  arc  substantially  the  same  name^ 
the  Hebrew  letters  beinc;  the  same,  but  transposed.  Azariah 
WM  another  name  by  which  he  was  known. 
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Jdtreel  to  risit  him.  There  be  was  involved  in  oim 
Mmmoa  destruction  with  Joram.  Jehu,  who  had  risen 
ap  iigainst  his  ma.«^cr,  finiiog  the  two  kings  together} 
slew  them  both,  \  >.  #>  ^ 

Aihediahy  his  c  mother,  then  murdered  aU 

his  children,  with  the  exception  of  Juash,  who  was  saved 
by  Jchuiihabeuh,  u  daughter  of  King  Jehoram,  the 
fiither  of  Ahaziah  and  busbaud  of  Athaliah.  Jehosha^ 
beah,  who  had  been  married  to  Jclioiada,  the  priest, 
concealed  Joanh  ih  the  temple  till  he  was  seven  years 
old,  during  which  time  Athaliah,  the  queen  mother, 
reigned  over  Juduh.  But,  in  the  seventh  3'our,  Jehoiada 
brought  forward  Joai>h  to  the  people,  who  received  him 
with  joy,  and  Athaliah  was  put  to  death. 

Jodsh  thus  begun  his  reign  in  the  seventh  ;  '  '^ 

age,  and  reigned  forty  years.     He  acted  well  ne 

life  of  Jehoiada  the  priest.  He  repaired  the  temple,  and 
renewed  the  worship  of  God,  which  had  been  sus- 
pended under  the  in6ucnco  of  Athaliah  and  her  sons. 
On  the  death  of  Jehoiada  the  priest,  Joash,  listening 
to  the  suggestions  of  the  princes  of  Judah,  left  the 
house  of  O-od  and  worshipped  idols.  I'rophets  were 
sent  to  remonstrate  with  him ;  but  in  vain.  Among 
these  prophets  was  Zacharias,  the  son  of  the  venerable 
Jehoiada,  to  whom  he  owed  his  life  and  Ixis  kingdom. 
He  stood  forward,  and  declared  to  the  people,  that,  as 
they  had  forsaken  the  Lord,  so  he  had  forsaken  tliom  ; 
on  which  Joash  was  so  incensed,   that  he  c  I 

him  to  be  stoned  to  death,  which  barbarou.^  1 

was  executed  in  the  court  of  the  temple.     > 
when  he  was  dying,  said,  ''the  Lord  will  look  1 

require  it;"  and,  accordingly,  before  the  end  of  the 
year,  the  Syrians  came  up,  destroyed  all  the  princes, 
and  left  Joash  himself  dangerously  ill,  probably  from 
wounds  which  he  had  received.  When  be  was  in  this 
helple»!j  condition,  two  of  his  own  servants,  an  Ammon- 
ite and  a  Moabitc,  conspired  against  him,  and  murdered 
him  on  the  bed  on  which  he  lay. 

Amaziah  1  Joash,  and   r  ' 

jMra.    Amazi  J  a  great  arm}  o 
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£domite8,  and  reoover  them  to  his  kingdom.  In  thii 
9xvay  he  had  embodied  100,000  men  of  the  king* 
dom  of  Israel,  whom  he  had  hired  for  100  talents  of 
silver.  But  a  prophet  remonstrating  with  him  on  tho 
sin  and  danger  of  accepting  the  assistance  of  a  people 
whom  God  had  forsaken,  he  sent  back  the  Israelites  to 
their  own  country.  Amaziah  then  went  on  his  expe- 
dition again.st  the  Edomites,  defeated  them,  and  treated 
them  with  great  cruelty,  as  rebels.  On  his  return, 
however,  he  brought  their  idols  with  him,  and  set  them 
up  and  worshipped  them.  In  the  mean  while,  the 
troops  that  he  had  hired  from  Israel,  enraged  at  being 
dismissed,  came  up  when  he  was  absent  in  Edom,  and 
committed  great  ravages  in  Judah.  This  induced 
Amaziah  to  challenge  the  king  of  Israel  to  meet  him 
in  battle,  and  the  challenge  being  accepted,  a  battle  was 
fought,  in  which  Amaziah  was  defeated,  and  taken 
prisoner.  The  king  of  Israel  then  brought  him  back  to 
Jerusalem,  broke  down  400  cubits  of  the  wail  of  the 
city,  seized  all  the  gold  and  silver  that  he  found,  and 
taking  hostages  with  him,  returned  to  Samaria.  After 
t^is  a  conspiracy  was  formed  against  Amaziah,  on  which 
he  fled  to  Lachish ;  but  was  overtaken  and  slain  there, 
B.  C.  810.     To  Amaziah  succeeded  his  son — 

Uzziahj  in  the  sixteenth  year  of  his  age,  who  reined 
fifty-two  years.  He  was  a  warlike  prince,  and  seems  to 
have  reduced  war  more  to  a  system  than  it  ever  had 
been  before.  He  had  a  standing  army  of  307,500  men, 
well  armed  by  himself,  that  went  out  to  war  by  bands, 
according  to  an  enrolment  made  of  them.  He  fortified 
the  city,  and  placed  engines  upon  the  walls  to  hurl 
darts  and  great  stones  upon  any  assailants.  He  ai> 
tacked  the  Philistines  and  dismantled  their  principal 
fortified  cities.  He  also  succeeded  in  an  expedition 
against  the  Arabians,  and  brought  the  Ammonites  under 
tribute,  and  became  celebrated  for  his  military  talents 
and  success. 

But  Uzziah's  prosperity  proved  his  destruction.  Hp 
became  proud  and  self-willed,  and  insisted  on  entering 
into  the  temple  to  bum  incense  according  to  the  custom 
of  the  monarchs  of  other  countries,  but  in  direct  opposi- 


116 

tion  to  the  law  of  God.  He  wu  resolutely  withitood  hw 
a  body  of  priests ;  and  becoming  angry,  he  waa  stmok 
with  leprosy,  and  instantly  hurried  out  of  the  temple  to 
retire  to  a  separate  house,  in  which  he  lived  till  hin 
death,  B.  C.  758. 

Jotham,  his  son,  succeeded  him,  and  reigned  well  for 
nxteen  years.  He  followed  up  the  defensive  prepara> 
tions  begun  by  his  futher,  by  erecting  forts  and  fortified 
cities  in  the  mountains  of  Judah.  He  defeated  the 
Ammonites,  and  brought  them  under  tribute.  On  his 
death,  B.  C.  742— 

Afutz,  one  of  the  most  profligate  princes  that  ever 
reigned  in  Judah,  succeeded,  and  reigned  sixteen  years. 
He    ran    headlong   into   idolatry,  with   all  its    aooom- 

rying  abominations.  His  dominions  were  inraded 
^  the  king  of  Syria,  who  took  away  a  multitude  of 
oaptivcs  to  Damascus.  Afterwards  Pekah,  who  had 
usurped  the  throne  of  Israel,  defeated  him  with  immense 
loss;  120,000  men  being  killed  and  200,000  taken 
prisoners.  The  prisoners  were  conducted  to  Samaria, 
where  it  was  proposed  to  make  them  slaves ;  but  on  the 
remonstrance  of  the  prophet  Oded,  they  were  not  only 
set  at  liberty,  but  clothed,  treated  kindly,  and  sent  back 
to  Judah. 

After  this,  Ahaz  being  distressed  by  incursions  of 
the  Edomites  on  one  side,  and  Philistines  on  the  other, 
and  also  threatened  by  the  king  of  Syria,  applied  for 
help  to  Tiglathpileser,  king  of  Assyria.  This  was 
readily  given,  as  Tiglathpileser  was  now  meditating 
eonquest,  and  he  grasped  at  the  opportunity  of  inter* 
meddling  with  the  western  kingdoms  of  Asia.  Ha 
invaded  Syria,  took  Damaacns,  and  killed  Resin  tha 
king.  But  he  only  harassed  Ahas  by  exacting  gold 
and  silver  for  his  army.  Ahaz  stripped  the  temple  and 
the  palace  of  their  gold  and  silver  to  pay  the  demand 
made  on  him.  He  even  took  the  vessels  out  of  the 
temple,  shut  it  up,  suspended  the  worship  of  Ood,  and 
raised  idolatrous  altars  in  every  comer  of  JeroMlem. 
At  length,  after  a  mischievous  and  diaastroos  ntgn  of 
iistMn  years,  he  died,  B.  C.  726. 
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Bisxekiah,  his  son,  succeeded  him,  and  reigned  twen- 
ty-nine years.  He  wa;'  an  exemplary  prince.  He  r^ 
stored  the  worship  of  f  od,  and  made  strenuous  effort! 
to  reform  his  kingdom.  In  his  reign  Samaria  was  taken 
by  Shalmaneser,  king  if  As.syria,  and  Hezekiah  en- 
deavoured to  collect  the  remnant  of  the  people,  and 
bring  them  up  to  Jerusalem,  there  to  worship  God  in 
his  appointed  way.  Afterwards  Sennacherib,  who  had 
succeeded  to  the  throne  of  Assyria,  came  up  against 
him  with  an  overpowering  army,  demanding  uncondi- 
tional submission.  Hezekiah  having  laid  the  matter 
before  the  Lord,' the  whole  army  of  Sennacherib  died  in 
one  night.  Sennacherib  fled,  and  was  afterwards  mur- 
dered by  his  own  sons. 


We  shall  here  pause  in  the  history  of  the  kingdom 
of  Judah,  and  look  back  to  the  history  of  other  coun- 
tries during  the  same  period.  One  reason  for  this  pause 
b,  that  several  of  the  gi-eat  eras  in  the  history  of  the 
most  famous  nations  of  antiquity  belong  to  this  century, 
and  several  of  the  most  important,  to  the  time  of  He- 
lekiah.  Thus,  the  era  of  the  building  of  the  city  of 
Rome,  A.  U.  C.,  was  the  year  B.  C.  753.  The  era  of 
Nabonassar,  or  rise  of  the  Babylonian  empire,  was  B.  C. 
747.  The  dissolution  of  the  kingdom  of  Israel  was 
B.  C.  721.  The  first  Olympiad,  from  which  the  Greeks 
were  accustomed  to  compute  their  history,  was  a  little 
earlier  in  this  century,  namely,  776  B.  C,  and  the 
founding  of  the  kingdom  of  Lydia  still  earlier,  namely, 
B.  C.  797.  Besides  these  more  remarkable  eras,  it  may 
be  noticed,  that  the  first  Messenian  war  was  begun  by 
Sparta  when  Hezekiah  wus  about  seven  years  old,  B.  C. 
743.  To  all  this,  it  may  be  added,  that  about  the 
close  of  the  preceding  century,  the  kingdom  of  Media, 
and  also  that  of  Macedonia,  were  founded  ;  the  former, 
B.  C.  820,  the  latter,  B.  C  814.  The  young  student 
<rf  history,  therefore,  should  fix  in  his  memory  the 
eighth  century  B.  C.  as  that  in  which  the  great  king- 
doms of  antiquity  began  to  be  organized,  and  to  lay  th« 
louadation  of  their  ^t<ire  eminence. 
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IsRAKL. — ^We  hftre  alreadj  observed,  that  ten  of  the 
tweltra  tribes  of  which  the  whole  nation  of  the  Hebrews 
eooikted,  revolted,  at  the  commencement  of  the  reign 
of  Behoboam,  son  of  Solomon,  from  the  family  ot 
David  and  eleoted  Jeroboam  their  king. 

Jeroboam^  finding  himself  clcvatvd  to  the  sovereign 
power  over  the  larger  proportion  of  the  nation,  began 
to  fear  that  his  newly  acquired  subjcota  might,  if  thev 
went  up  to  Jerusalem  to  worship  at  the  temple,  Lo  in- 
duced to  return  to  their  allegiance  to  the  family  of 
David,  and  therefore  erected  two  idols,  one  in  Bethel, 
and  the  other  in  Dan.  Before  these  idols  he  command- 
ed the  people  to  assemble,  instead  of  going  up  to  Jeru- 
salem. This  was  the  introduction  of  a  corruption  into 
that  kingdom,  from  which  it  never  recovered.  He  was 
in  continual  warfare  with  the  Kingdom  of  Judah,  and 
suflfered  that  defeat  from  Abijah  which  has  already 
been  mentioned.  He  reigned  twenty-two  years,  and 
died  towards  the  beginning  of  the  reign  of  Asa,  king 
of  Judah.     He  was  succeeded  by  his  son — 

Nadab.  Baasha  conspired  against  Nadab,  and  mur- 
dered him. 

Biiaiha  then  nsnrped  the  kingdom,  destroyed  the 
whole  family  of  Jeroboam,  and  reigned  twenty-four 
years.  There  was  a  war  between  him  and  Asa  iW  his 
life,  and  his  kingdom  was  invaded,  at  the  instigation  of 
Asa,  by  Benhadad,  king  of  Syria.  Baaaha  dying,  w|^ 
■noceeded  by — 

Elahj  who  reigned  two  years,  when  his  seiraot, 
Zimri,  conspired  gainst  him,  and  killed  him. 

Zimri  succeeded  him,  but  reigned  only  seven  days; 
for  the  people  did  not  approve  of  him,  and  called  Omri, 
commander  of  the  army,  to  the  kingdom.  Zimri,  how- 
ever, in  his  short  reign,  destroyed  the  whole  family  of 
Baasha.  Then  Omn  oame  against  him  to  Tirzah,  and 
he,  seeing  no  hope  of  soocess  or  of  escape,  retired  to 
the  palace,  set  it  on  fire,  and  perished  in  it. 

Omri  succeeded ;  but  he  had  a  rival,  called  Tibni, 
wIm)  was  followed  by  half  of  the  people.  Omri's  party, 
kowaver,  prevailed ;  so  Tibni   died,  and  Omri  reigned 


•Mne.  Little  is  recorded  of  Omri  1>ut  his  wiekodneM. 
Id  his  i^ign,  Samaria  was  built,  which  afterwards  became 
vhe  capiral  of  the  kingdom.  He  reigned  twelve  YcarS) 
And  died  towards  the  latter  end  of  the  reign  or  An, 
king  of  Judah,  leaving  his  crown  to  his  son. 

Ahab. — This  prince  is  still  more  distinguished  than 
his  father,  for  his  audacious  wickedness.  He  married  x 
heathen  woman,  Jezebel,  daughter  of  the  king  of 
Zidon.  He  then  set  up  the  worship  of  Baal  openlj  in 
Samaria.  It  w»a  to  8t<>m  the  flood  of  iniquity  let  in 
op<>n  the  nation  by  this,  wicked  prince  and  his  queen, 
fbat  the  prctphet  Elijah  was  raised  up ;  but  nothing 
•I'St  them  in  their  career  of  wickedness.  His 
was  invadLMl  by  Benhadad,  who  still  reigned, 
•u  iJaiiiascus,  over  Syria,  and  who  seems  to  have  sub- 
Jued  the  neighboring  tribes,  for  he  had  thirty-two  kings 
-rith  him  in  his  anny.  Ahab,  under  the  direction  of  a 
#rophet,  was  enabled  to  defeat  this  host.  Next  year 
U»e  Syrians  returned,  and  were  again  totally  routed, 
aiid  Benhadad  forced  to  sue  for  mercy. 

Ahab  and  his  wife  Jezebel,  in  their  career  of  wicked* 
nc88,  persecuted  the  prophets  of  God,  and  established 
pr,->phet5  of  Baal  in  their  stead.  Ahab  wished  t-o  pur- 
cbtsc  the  vineyard  of  Naboth,  one  of  his  subjects. 
N;.both  refused  to  sell  it,  because  it  was  the  inheritance 
of  his  father.  Jezebel  then  contrived  the  murder  of 
Ni.both,  which  was  executed,  and  Ahab  took  possessioii 
8f  his  vineyard.  For  this  Elijah  denounced  on  him, 
his  wife,  and  his  kingdom,  the  terrible  judgments  of 
God.  Ahab,  after  this,  persuaded  Jehoshaphat,  king 
of  Judah,  to  join  him  in  a  war  against  the  Syrians, 
and  was  slain  in  battle,  B.  C  897,  haying  reigned 
twenty-two  years. 

Ahaziah,  who  had  been  associated  with  his  father  in 
the  throne  for  some  time  before  his  death,  now  sue- 
ceedcd  to  the  entire  government  of  Israel,  and  reigned 
two  years.  His  death  was  occasioned  by  a  fall  from  a 
httice  in  the  upper  part  of  his  house.  He  was  suc- 
ceeded by — 

Jehoram.  He  came  to  the  throne,  during  the  reign 
9i  Jehoshaphat,  king  of  Judah,  who  had  a  gon  named 
u 
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Jehoram  Msooiated  with  him  in  the  kingdom.  Th« 
king  of  Moab  having,  on  the  death  of  Ahab,  withheld 
a  certain  tribute  which  be  was  accustomed  to  pay  to 
the  kings  of  Israel,  Jcboram  invited  Jehoehapbat,  king 
of  Judab,  to  assist  him  in  subduing  the  king  of  Moab. 
Jehoshapbat  consented ;  and  the  two  kings  had  well 
nigh  perished  with  tbeir  armies  by  vaut  of  water,  but 
were  delivered,  as  bas  been  noticed  under  the  reign  of 
Jehoshapbat.  Tbo  king  of  Moab,  in  his  eztremitji 
offered  up  his  eldest  son  as  a  sacrifice,  to  obtain  deliv- 
erance  from  his  God.  It  was  to  Jcboram  tbat  the  king 
of  Syria  sent  Naamau,  the  commander  of  bis  army, 
with  an  insolent  letter,  to  be  cured  of  his  leprosy.  After 
this,  be  went  to  war  with  Hazael,  king  of  Syria,  and 
was  wounded.  He  retired  to  Jczreel  to  be  cured  of  his 
wounds-;  and  while  he  lay  there,  Jehu,  one  of  the  com- 
manders of  his  army,  formed  a  conspiracy  against  him, 
and  put  him  to  death.  Abaziah,  kiug  of  Judah,  was 
slain  at  the  same  time. 

Jehu  succeeded,  and  reigned  twenty-eight  years.  He 
put  to  death  Jezebel,  and  the  whole  family  of  Ahab, 
and  massacred  all  the  priests  of  Baal ;  but  he  himself 
continued  to  worship  the  idols  which  Jeroboam  bad  set 
up.  In  his  reign,  Huzael,  king  of  Syria,-  encroached 
upon  the  territory  of  Israel,  taking  possession  of  that 
part  of  it  which  lay  to  the  east  of  the  river  Jordan. 
Oh  the  death  of  Jehu, 

Jehoahazy  bis  son,  succeeded  him,  and  reined  sevei^ 
teen  years.  The  Israelites  persisting  in  their  idolatrv, 
Hazael,  king  of  Syria,  was  permitted  to  invade  the 
land,  and  to  succeed  in  oppressing  it  during  the  whole 
reign  of  Jeboahaz.  This  prince,  dying,  was  succeed* 
•d  hy 

JoaA  or  Jekoath,  his  son,  while  Joaah,  the  son  of 
Abakiah,  reigned  in  Judah.  He  reigned  sixU 
and,  though  ne  persevered  in  the  hereditary  i 
the  kinedom,  yet,  manifesting  respect  and  attacluuunt  to 
£lijab  tne  prophet,  God  gave  him  three  victories  over 
the  Syrians,  and  enablea  him  to  recover  the  cities 
whieh  had  fkUen  into  their  hands.     Joaah  aUo  defeated 
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Amariali  king  of  Jndah,  and  broke  down  part  of  the 
wall  of  Jerusalem,  as  has  already  been  noticed  under 
the  reign  of  that  prince.  Joas  died,  and  was  suc- 
ceeded by 

Jeroboamy  the  second  son  of  that  name.  He  reigned 
foi  cy-one  years  in  Samaria.  In  this  reign,  the  Israelites 
were  still  further  secured  from  the  oppression  of  the 
Syrians,  and  even  obtained  possession  of  Damascus  and 
Hamath,  which  David  had  subdued.  He  died  784  B.  C, 
upon  which  followed  an  interregnum  of  eleven  years. 

Jonah  the  prophet  lived  during  his  reign.  Jeroboam 
was  succeeded  by 

Zachariah,  his  son,  who  reigned  wickedly  six  months 

Shallum  conspired  against  him  and  slew  him,  and 
usurped  the  throne,  but  reigned  only  one  month,  for 

Menahem,  attacked  him  and  slew  him,  and  reigned, 
teff  years  over  Israel.  His  reign  was,  like  those  of  the 
other  kings  of  Israel,  idolatrous  and  wicked.  The 
Assyrian  kings,  who  had  hitherto  been  restrained  from 
intermeddling  with  Israel  and  Judah,  now  began  to 
harass  Menahem ;  and  he,  to  purchase  peace,  gave  to  Pul, 
king  of  Assyria,  1000  talents  of  silver,  equal  to  about 
£340,000.     Menahem  having  died, 

Pitkahiah,  succeeded  and  reigned  ill  two  years. 

Pekah,  the  son  of  Remalia,  an  officer  in  his  army, 
inspired  against  him,  put  him  to  death,  usurped  his 
ihrone,  B.  C.  759,  and  reigned  twenty  years.  Pekah 
made  a  league  with  Rezin,  king  of  Assyria,  against 
Judah ;  but  it  did  not  succeed.  He  invaded  judaih  in 
die  reign  of  Ahaz,  and  gained  that  great  victory  which 
htA  already  been  noticed.  In  his  reign,  Tiglathpileser 
myaded  Israel,  and  took  possession  of  the  country  east- 
ward of  Jordan. 

Hothea  formed  a  conspiracy  against  Pekah,  put  him 
eo  death,  and  usurped  the  throne,  B.  C  730,  in  the 
reign  of  Ahaz,  king  of  Judah.  Hoshea  reigned  wick- 
edly, like  the  other  kings  of  Israel.  His  dominions 
were  invaded  by  Shalmaneser,  king  of  Assyria.  Hoshea 
submitted  to  him,  and  paid  him  tribute;  but  after- 
wards, Shalmaneser.  disooverinj;  that  Hoshea  was  giving 


himMlf  into  th«  hands  of  Sn,  king  of  Egj^pt,  m^  tHth< 
holding  tribute  from  bim,  went  up  and  beHiegci  , 

took  it,  and  curried  tbe  people  oiptivo  to  bi^  i, 

and  thus  put  an  end  to  tbe  monarchy  of  Israel,  in  the 
jear  721  d.  C,  after  it  bad  continued,  frum  tbe  reigo 
of  Jeroboam  L,  2&4  years. 


We  now  bring  down  tbe  accounts  of  the  heathen  na* 
tioiiu  to  the  time  of  Hezckiub. 

Of  tbe  originul  inhubituntd  of  Palestine,  the  inhabit- 
ants of  Tyre,  whom  we  found  advuuccd  in  civilizatiou, 
skilful  in  maritime  affairs  and  commerce,  still  continued 
to  rise  in  riches  and  power.  The  Puilistinbs  also 
continued  to  be  an  independent  people.  In  tbe  reign 
of  Jorum,  king  of  Judah,  B.  C  888,  they  made  an  in- 
road into  Judilh,  and  carried  away  the  wives  and  sonit 
of  Joram.  They  were,  however,  rapidly  failing  under 
permanent  subjection  to  the  great  monarchies  that  were 
rising  up  around  them. 

Similar  observations  are  equally  applicable  to  the 
other  small  states  around  Judiih.  Tbe  Moabite»  and 
Edomites,  at  an  early  period  of  the  ninth  century 
B.  C  ,  threw  off  the  yoke  of  the  Jews,  by  whom  they 
were  never  again  subdued.  The  Edomites,  or  Idu- 
means,  elected  a  king,  and  were  afterwards  governed  by 
their  own  kings- 

Of  EoTPT,  little  is  known  from  tbe  time  that  elapeed 
between  the  departure  of  the  Israelites  out  of  it  till 
Solomon.  In  tbe  days  of  Solomon  it  was  still  a  great 
kingdom,  and  seems  to  have  carried  on  a  considerable 
tnuTe;  for  it  is  recorded,  that  Solomon  imported,  from 
E)gypt,  horses  and  chariots,  and  linen  yam,  not  only 
for  himself,  but  for  the  kings  of  the  Hittites,  and  for 
the  kings  of  Syria.  And  soon  after  the  days  of 
Solomon,  we  find  Egypt  performing  a  distifrinsliod 
part  in  the  history  of  the  world.  In  tb* 
Rehoboam,  the  son  of  Solomon,  Shishnch,  n.^.j.. -I 
by  some  to  be  Sesostris,  invaded  Judah,  Uid  it 
under  tribute,  and  carried  away  the  shields  of  gold 
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which  Solomon  had  made,  and  also  much  treasure, 
B.  C  971.  At  a  later  period,  during  the  reign  of  Heze- 
kiah,  Sabacus,  or  So,  an  Ethiopian,  was  king  of  Egypt, 
B.  C.  7'25.  He  endeavoured  to  persuade  Ho&hea,  king 
of  Israel,  to  forsake  his  alliance  with  the  king  of  Aa- 
syria,  and  enter  into  an  alliance  with  himself.  This 
indicates  that  Eg}'pt,  in  the  days  of  Hezekiah,  was 
attempting  to  rival  the  power  and  influence  of  the 
Assyrian  king. 

Sykia,  towards  the  middle  and  end  of  the  first  cen 
tury  after  the  age  of  Solomon,  was  making  conquests 
Benhadad,  king  of  Syria,  or  Damascus,  repeatedly  in 
vaded  Israel,  but  ^was  ultimately  defeated  by  Ahab 
Afterwards,  recovering  himself,  Benhadad  invaded  Is 
rael,  and  besieged  Samaria;  but  his  army  fled  in  a 
panic,  which  God  sent  upon  them.  In  a  subsequent 
war,  Ahab  was  slain  by  him  in  battle.  In  the  same 
year,  885  B.  C,  Hazael,  a  servant  of  Benhadad,  murdered 
him,  usurped  the  throne,  and  raised  Syria  to  the  great- 
eat  height  of  power  which  it  ever  reached.  He  invaded 
Israel  in  the  reign  of  Jehu,  defeated  him,  and  ravaged 
the  kingdom.  He  afterwards  invaded  Judah,  but  was 
induced  by  presents  to  withdraw  his  army.  He,  how- 
ever, returned,  and  in  the  reign  of  Jehoash,  sacked 
Jerusalem,  putting  to  death  the  princes,  and  caa-rying 
off"  much  plunder.  Hazael  died  in  839  B.  C,  leaving 
the  kingdom  to  his  son  Benhadad,  who  was  the  third 
king  of  that  name.  He  was  defeated  by  Jehoash,  king 
of  Israel,  and  his  kingdom  again  brought  under 
tribute.  At  a  later  perioil  in  the  reign  of  Uzziah, 
king  of  Judah,  of  Pekah,  the  son  of  Remaliah,  king 
of  Israel,  and  of  Rezin,  its  own  king,  Syria  was  attack- 
ad  by  Tiglathpileser,  king  of  Assyria,  and  brought  into 
ft  bondage  from  which  it  has  never  recovered  till  the 
present  day. 

Assyria  was  now  indulging  ambitious  projects. 
Pul,  apparently  the  first  who  rendered  Nineveh  the 
mistress  of  an  extensive  empire,  brought  Israel  under 
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dribnte  in  the  reign  of  Mcnahem,  6.  C.  771.  Tiglath- 
piluser,  who  succeeded  Pul,  reigned  uitietccn  years  at 
Niiicveb,  invaded  and  conquered  Syria,  uud  exacted  tri- 
bute from  Judah.  After  him,  Shalmauescr,  iu  the 
reign  of  Hoshea,  invaded  Israel,  took  Samaria,  and  put 
an  end  to  that  moDarcby,  B.  C.  721.  He  also  made 
war  upon  Tyre,  and  besieged  it  five  years  without  suc- 
oew.  Sennacherib  succeeded  Shalmaneser,  and  invaded 
Judah  in  the  reign  of  Hezekiah,  and  took  aeveral 
towns.  He  was  pacified  for  a  time  by  the  payment  of 
a  tribute,  and  went  against  Egypt.  He,  however,  re- 
turned to  besiege  Jerusalem;  but  Hezekiah  having  laid 
his  letter  and  his  blasphemy  before  the  Lord  in  prayer, 
the  whole  of  bis  army  were  destroyed  in  one  night.  He 
himself  fled  to  Nineveh,  and  was  there  murdered  by  two 
of  hia  sons. 

Babylon,  having  hitherto  been  dependent  on  Nine- 
veh or  Assyria,  became  an  independent  state,  a  short 
time  before  the  reign  of  Hezekiah.  Nabonassar,  from 
whom  the  rise  of  the  Babylonian  or  Chaldean  monarchy 
is  dated,  came  to  the  throne,  B.  C  747,  which  year  is 
called  the  era  of  Nabonassar.  Merodach  Baladan,  one 
of  his  successors,  was  he  who  sent  the  insidious  menage 
to  Hezekiah,  for  the  purpose  of  ascertaining  the  state  of 
his  kingdom. 

Media,  also,  had  sometime  before  this,  thrown  off 
the  yoke  of  Assyria,  and  become  an  indepcn' 
dom  under  Arbaces,  who  reigned  over  it  tv,  ^  ut 
years.  The  reigns  of  this  prince  and  his  suoceasorB,  how- 
ever, for  upwards  of  a  century,  are  by  many  considered  as 
little  better  than  fabulous ;  and  the  rise  of  the  Median 
monarchy  is  dated  from  B.  C-  700,  during  the  life  of 
Hezekiah,  when  Dejoces  was  elected  king. 

In  Qrkece,  Lycurgus,  while  Athaliah  was  in  pos- 
session of  the  throne  in  Jerusalem,  B.  C.  884,  intro- 
duced his  system  of  laws  into  Lacedasmon.  And  in 
tbe  reign  of  Hesekiah,  the  Spartans  were  engaged  in 
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their  first  ferocious  and  deadly  struggle  to  enslave  the 
Messenians,  having  begun  it  B.  C.  743. 

During  the  reign  of  Joa«h,  king  of  Judah,  and 
while  Jehoiada  the  priest  was  yet  livine,  B.  C  869, 
Carthage  is  said  to  have  been  founded  by  Elisa 
or  Dido,  sister  of  the  king  of  Tyre ;  phe  having,  in 
consequence  of  the  murder  of  her  husband,  fled  to 
Africa. 

In  Italy,  Rome  was  built  by  Romulus,  B.  C  763, 
which  year  is  the  era  of  the  building  of  that  city,  mark- 
ed by  the  Initials,  A.  U.  C.  Anno  Urbis  Conditse. 
This  was  in  the  reign  of  Uzziah,  king  of  Judah.  In 
Hezekiah's  reign,  the  infant  city  was  "yet  engaged  in 
its  contests  with  the  neighbouring  states.  The  rape  of 
the  Sabine  virgins  was  in  750  B.  C 


FROM  HEZEKIAH  TO  EZRA. 

The  Kingdom  op  Judah. — On  the  death  of  Heee- 
kiah,  he  was  succeeded  by  his  son, 

Manasseh. — The  beginning  of  the  reign  of  Manasseh 
was  marked  by  extraordinary  wickedness.  He  entered, 
with  his  whole  heart,  into  the  practices  of  the  heathen ; 
built  idolatrous  altars  in  the  courts  of  the  temple; 
made  his  children  pass  through  the  fire  in  honour  of 
Moloch;  used  enchantments;  dealt  with  a  familiar 
spirit,  and  made  the  streets  of  Jerusalem  flow  with 
innocent  blood.  His  subjects  >£eem  to  have  entered 
with  him  heartily  into  all  the  wickedness;  so  that 
the  Lord  finally  denounced  upon  his  kingdom  that 
doom,  which  about  half  a  century  afterwards  was 
executed. 

Manasseh  was  visited  with  severe  chastisement. 
The  king  of  Assyria  sent  an  army,  which  took  him 
prisoner,  and  brought  him  to  Babylon  in  fetters. 
There,  in  his  affliction,  he  remembered  the  Lord  €rod 
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•f  hif  &iher8,  repented  of  bis  sin,  and  beeonght  t^ 
Lord  to  pardon  nim;  and  the  Lord  heard  biiu,  and 
restored  him  to  his  kingtiom.  He  then  set  himself  to 
undo,  88  far  as  posftiblc,  the  mischief  that  he  had  done 
in  the  former  part  of  hjs  reign;  but  the  people  do  not 
Beem  to  have  entered  so  heartily  with  him  into  his 
measures  of  reformation  as  they  did  into  his  aposUcy. 
Although  he  hiiii»elf  was  pardoned,  the  sentence  agunst 
the  nation  still  remained  unrepealed.  He  died,  after  & 
reiffu  of  fifty-five  years,  B.  C.  643.  He  was  suooeeded 
by  nis  son, 

Amon. — He  followed  the  wicked  example  of  the  early 
part  of  bis  father's  reign ;  but  did  not  follow  him  in  his 
repentance.  After  a  reign  of  two  years,  his  servants 
conspired  against  him,  and  murdered  him.  The  people 
resented  this  conspiracy,  put  to  death  the ,  conspirators, 
and  raised  to  the  throne  his  son, 

Josi'ah,  in  the  eighth  year  of  his  age.  His  character 
IS  one  of  the  most  beautiful  in  the  whole  sacred  vo- 
lume, and  his  efforts  to  reform  the  nation  were  the  last 
that  were  made  to  retrieve  the  downward  course  of  the 
kingdom.  It  was  in  the  eighth  year  of  his  reign,  or  the 
•izteenth  of  his  age,  that  he  began  seriously  to  seek  the 
Lord  God  of  his  fathers;  and  in  the  twentieth  year  of 
bis  age,  he  had  begun  his  measures  for  purging  his 
kingdom  from  the  gross  and  open  wickedness  that  had 
9verrun  it.  Having  banished  idolatry  from  the  land,  he 
revived  the  worship  of  the  God  of  Heaven  iu  the  t«mple 
at  Jerusalem.  In  the  course  of  purifying  the  temple, 
the  book  of  the  law  was  found,  which  seems  to  have 
been  concealed  from  him  by  a  sycophant  priesthood; 
and,  when  he  read  t\\fi  commands  of  the  law,  and  the 
denunciations  annexed  to  them,  he  was  in  deep  distress, 
and  sent  immediately  to  inquire  of  the  Lord  respecting 
the  book.  The  reply  justified  his  apprehen.Hions,  that 
destruction  was  ban^nng  over  his  kingd(jm;  whicb,  bow- 
ever,  he  was  informcil,  should  not  come  upon  it  in  his 
day.  The  people,  although,  to  a  certain  extent,  ettcr- 
Bally  reformed, retained  ail  their  predilection  for 
vhich  accordingly  broke  out  anew  on  the  reu; 
J>iiab. 


The  occasion  of  his  death  was  this.  Pharaoh  Necho, 
who  reigned  in  Egypt,  was  a  powerful  monarch;  and 
Babylonia  having  fallen  under  the  government  of  a  bold 
ambitious  prince,  these  two  monarchs  were  soon  in- 
volved in  war  with  one  another.  Pharaoh  seems  to 
have  been  the  assailant,  for  he  led  his  army  as  far  as 
the  Euphrates,  to  besiege  Carchemish.  Having  in  his 
march  to  pass  near  to  Judah,  Josiah  went  out  to  inter- 
cept him,  and  would  not  be  dissuaded  from  thus  em- 
broiling himself  in  the  quarrel.  The  result  was,  that 
in  a  battle  between  the  army  of  Egypt  and  that  of 
Judah,  Josiah  was  killed,  after  having  reigned  thirty-one 
years. 

Immediately  on  his  death,  the  people  raised  his 
younger  son  Shallum,  or  Jehoahaz,  to  the  throne;  but 
the  king  of  Egypt,  having,  by  his  victory,  acquired  an 
siscendancy  over  the  kingdom  of  Judah,  set  aside  this 
election,  carried  Jehoahaz  to  Egypt,  and  placed  his 
elder  brother  Eliakim,  whose  name  he  changed  to  Jehoia- 
kim,  on  the  throne.  He  then  proceeded  on  his  expe- 
dition against  Nebuchadnezzar,  king  of  Babylon,  but 
was  defeated.  Nebuchadnezzar,  thus  obtaining  as- 
cendancy in  Judab,  deposed  Jehoiakim,  and  put  him  in 
fetters,  for  the  purpose  of  carrying  him  to  Babylon; 
but  on  his  promising  to  hold  the  kingdom  under  him, 
he  restored  him  to  it.  It  was  at  this  time  that  Daniel 
and  his  three  friends,  Shadrach,  Meshach,  and  Abed- 
nego,  were  carried  captives  to  Babylon ;  and  it  is  from 
this  first  incursion  of  Nebuchadnezzar  into  Judah,  that 
the  seventy  years'  captivity  of  the  Jews,  to  the  first  de- 
cree for  their  restoration,  are  computed. 

Jehoiakim,  having  maintained  his  allegiance  to 
Nebuchadnezzar  for  three  years,  at  the  end  of  that 
time  revolted.  The  consequence  was,  that  Nebuchad- 
nezzar sent  an  army  against  him,  which  laid  waste 
the  country,  took  Jehoiakim  prisoner,  and  put  him 
to  death  in  the  year  B.  C  599.  On  the  death  of 
Jehoiakim — 

Jehoiachin,  (named  also  Coniah  and  Jeconiah,)  his 
son,  ascended  the  throne ;  but  not  having  obtaioed  the 
oonaant  of  Nebuohadneazar,  he,  aft«r  reigning  thre« 


aMNrths,  wtM  Mi  aside,  and  oarriad  to  BthjUxa.  Along 
witb  him  there  were  token  all  the  ^Id  and  ailver  ▼«•> 
gel.",  aud  treasures  of  the  tomplo ;  aJao  all  the  able  men, 
and  niun  of  infloenoe  in  Jerusalem,  to  the  number  of 
ten  thousand,  and  eight  thouaaud  artificers  frcm  the 
country ;  the  poorest  of  the  people  only  being  lofl.  Il 
was  in  this  captivity,  that  Mordecai  and  Eackicl  were 
taken;  and  Ezokicl  reckons  the  time,  in  his  prophecy, 
from  this  captivity,  which  took  plaoe  in  the  reign  of 
Jehoiachin.  « 

Zedekiah,  brother  of  the  former  king,  Jehoiachin, 
was  then  placed  on  the  throne  by  Nebuchadnexsar. 
Meanwhile,  the  king  of  Eg)pt  bore,  with  impatience, 
the  increasing  power  of  Babylon,  and  \Tatchod  for  au 
opportunity  of  curtailing  it.  In  the  eighth  year  of  the 
reign  of  Zedekiab,  he  made  a  feeble  effort  to  revive  the 
power  and  influence  of  his  kingdom,  and  persuaded 
Zedekiab  to  break  faith  with  Ncbuchadneszar,  and  join 
in  alliance  with  Egypt  to  resist  him.  On  the  revolt 
of  Zedekiab,  Xebuchadnexsar  came  against  him;  and, 
having  laid  waste  the  country,  besieged  Jerusalem.  The 
king  of  Egypt  came  up  for  the  purpose  of  relieving 
the,  city.  Nebuchadnezzar,  raised  the  siege,  and 
marched  against  him;  but  he  retreated  within  his 
own  territory,  leaving  Jeru.salem  to  its  fate.  Nehuchad- 
nezzar  then  returned  to  the  siege.  Tho  city  was 
exceedingly  strong,  and  well  calculated,  from  its  position 
and  fortifications,  to  resist  the  implements  of  warfart 
then  in  use,  so  that  Nobuchodnezxar  had  no  resoaros 
but  to  reduce  it  by  famine.  He  surrounded  the  oi^ 
with  his  army,  to  prevent  all  ingress  or  egress,  and, 
after  holding  this  position  for  about  two  years  and  a 
half,  the  distress  within  the  city  was  so  great,  that  the 
people  were  devouring  one  another,  and  women  were 
discovered  cooking  and  eating  their  own  infants.  At 
length  Zedekiab  ruade  an  attempt  to  pass  through  the 
Chaldean  army,  but  was  discovered,  overtaken,  aud 
brought  to  Nebuchadnezzar,  who  treated  kim  as  a 
rebel,  made  his  children  be  put  to  death  before  his 
eyes,  and  then  caused  his  eyes  to  be  put  out.  In  the 
while  the  Chaldean  army  borst  into  the  oity, 


made  a  dreadful  eatnage  among  the  people,  bnraed  th« 
temple  and  all  the  principal  edifices,  and  made  slaves  of 
all  whom  they  did  not  put  to  the  sword.  Zedokiah  vraA 
carried  to  Babylon,  where  he  died.  Thus  was  dissolved 
the  kingdom  of  Judah,  in  the  year  B.  C.  688  ;  and  it  is 
from  this  captivity  that  the  seventy  years  are  to  b# 
reckoned  to  the  decree  of  Darius  Hystaspes,  king  of 
Persia,  to  restore  the  city  and  temple. 

Babylon. — The  era  of  Nabonassar,  who  may  be 
considered  the  first  king  of  Babylon,  has  been  deter- 
mined to  correspond  to  the  year  B.  C.  747,  or  three 
years  after  the  birth  of  Hezekiah.  For  some  time,  thd^ 
history  is  obscure,  the  kings  of  Assyria  and  Babylon 
sometimes  seeming  to  be  the  same,  and  sometimes  diflFer- 
ent.  The  general  current  of  the  history  seems  to  havd 
been,  that  the  kings  of  Babylon  were  at  first  govemoni 
for  the  kings  of  Assyria;  but  that,  after  various  Strug* 
gles,  they  rendered  themselves  independent.  To  Na- 
bonassar succeeded  several  kings,  little  or  nothing  of 
whom  is  known,  and  whose  names  it  is  not  necessary 
here  to  record.  After  the  death  of  Sennacherib,  king 
of  Assyria,  who  invaded  Judah  in  the  reign  of  Heze- 
kiah, Assarharddon  succeeded  him  ;  and,  during  the 
latter  part  of  bis  reign,  had  Babylon,  as  well  as  Nine- 
veh, under  his  dominion.  He  came  to  the  throne 
during  the  reign  of  Hezekiah,  and  died  in  that  of  Ma- 
nasseh.     He  was  succeeded  by 

Sao8(fuchi7ius,  of  whom  nothing  is  known.  It  wai 
probably  in  his  reign  that  Manasseh  was  restored  to  his 
kingdom.     To  him  succeeded 

Chyniladan,  who  is  supposed,  on  good  grounds,  t# 
have  been  the  Nabuchadonosor  of  the  book  of  Judith 
If  so,  he   occupied  Palestine  with  his  army,  probably 
during  the  reign  of  Josiah,  when  that  prince  was  yet 
too  young  to  resist  him.     To  Chyniladan  succeeded 

Sarac,  or  Sardanapalus. — He  committed  his  forcee 
in  Chaldea  to  Nabopolassar,  who  rebelled  against  him ; 
and,  to  strengthen  his  rebellion,  invited  the  Medes,  who 
had  always  borne  the  sway  of  the  Assyrian  empire' 
with  impatience;  to  unite  with   hif.     Thej  did  iojf 


•nd  the  two  armies  besieged  Nioeveb.  Sardaaapthii^ 
dreading  tbe  oalamities  tbat  seemed  to  be  coming  opoo 
him,  retired  to  his  palace  with  his  wives,  and,  having 
■et  it  on  fire,  was  there  destroyed,  with  his  whoU  bmilj 
and  property.  The  allied  army  of  Medea  and  Babylo- 
nians, some  time  afterwards,  took  Nineveh,  and  destroy- 
ed it.  Nabopolassar  associated  his  son,  Nebuohadnet- 
xar,  with  him  on  the  throne,  two  years  before  he  died ; 
and,  on  his  death,  was  succeed  by 

ifehuchadnfzzar,  when  Jehoiakim  was  on  the  throne 
of  Judah.  His  treatment  of  the  Jews  has  already  beeo 
noticed.  Under  him  the  Babylonian  empire,  or  the 
first  t>f  the  four  great  monarchies  described  in  the  pro> 
phecies  of  Daniel,  reached  its  greatest  height.  Having 
established  his  government  in  the  east,  be  attacked 
Pharaoh  Necho,  and  drove  him  within  the  boundaries 
of  his  own  kingdom.  He  then  set  himself  to  strength- 
en and  ornament  the  city  of  Babylon.  He  enclosed  an 
immense  space  of  ground  within  an  enormous  wall,  and 
erected  hanging  gardens,  or  gardens  on  elevated  ter- 
races, which  have  been  the  wonder  of  the  world.  He 
seems  to  have  repaired  the  tower  of  Babel,  and  fitted  it 
to  be  a  temple  for  his  god ;  and  there  probably  he  set 
np  that  golden  image  which  tbe  three  Hebrew  captives 
refused  to  worship.  While  these  events  were  passing 
in  Babylon,  the  nations  to  the  west  of  the  Euphrates 
were  seeking  an  opportunity  to  revolt  against  him. 
The  leading  powers  in  this  confederacy  seem  to  have 
been  Tyre  and  Egypt.  Tyre  had  then  become  the 
neatest  commercial  city  in  the  world,  and  possessed 
tne  greatest  maritime  power  then  known.  Neboohad- 
nezzar  laid  siege  to  Tyre,  but  met  with  a  most  resolute 
and  formidable  enemy.  For  thirteen  years  he  carried 
on  his  operations  against  it,  till  tbe  Tyrians,  seeing 
that  they  were  not  likely  to  be  able  to  hold  out  moon 
longer,  built  a  city  on  an  island,  a  little  way  from  the 
shore.  Thither  they  removed  all  their  wealth,  and  left 
to  Nebucbadnetzar  merely  the  walls  and  empty  houses 
of  the  old  city.  Having  thus  done  what  he  could 
towards  chastiAing  Tyre,  ne  turned  his  army  against 
Xgypt,  speedily  overran  it,  laid  it  desoUte,  and  leedifi 


himself  with  its  booty,  fie  then  returned  to  Babylon, 
where,  becoming  intoxicated  with  pride  and  vanity,  he 
was  s^ck  with  insanity,  and,  for  a  time,  set  aside  from 
governing  the  kingdom.  He  was,  however,  restored, 
resumed  the  reins  of  government;  and  then  he  pro- 
claimed to  all  his  subjects  the  character  of  the  one 
living  and  true  God.  After  his  restoration  he  lived  but 
one  year,  and  concluded  an  eventful  reign  of  forty-three 
years  by  dying,  B.  C  567. 

Evil  Merodach  succeeded  him;  a  weak  prince,  of 
profligate  habits.  He  is  supj>osed  to  have  wantonly 
invaded  Media,  and  laid  the  foundation  of  that  hostility 
between  the  Medes  and  Babylonians,  which  proved  the 
destruction  of  his  kingdom.  His  relatives  conspired 
against  him,  and  put  him  to  death. 

After  a  struggle  for  the  throne,  in  which  two  princes 
.became  nominally  kings,  and  perished, 

Bdihazzar  succeeded,  who  is  supposed  to  have  been 
the  son  of  Evil  Merodach,  and  the  grandson  of  Nebu- 
chadnezzar. He  also  was  a  weak  and  profligate  prince. 
In  his  reign,  Cyrus,  the  Persian  commander  of  the 
Median  and  Persian  army,  took  the  city  of  Babylon. 
Belshazzar  had  made  a  feast  for  his  nobles,  and  brought 
in  the  sacred  vessels  of  the  temple  at  Jerusalem,  to  be 
used  in  the  entertainment ;  when,  in  the  midst  of  his 
riot,  fuur  fingers  of  a  man's  hand  appeared,  writing 
mysterious  characters  on  the  wall  opposite  to  him.  The 
king  and  his  nobles  were  thrown  into  the  utmost  con- 
sternation, and  sought  for  some  one  to  interpret  the 
writing,  but  no  one  could  be  found.  At  length  the 
queen  came  in  to  him,  and  informed  him  of  the  prophet 
Daniel.  Daniel  was  immediately  called,  and  interpreted 
the  writing  to  signify,  that  the  kingdom  was  divided 
and  given  to  the  Medes  and  Persians.  On  that  night 
the  prediction  was  fulfilled.  At  the  very  time  these 
thiugs  were  proceeding  in  the  palace,  Cyrus  had  entered 
the  city  by  the  bed  of  the  river ;  and  his  soldiers,  as* 
sailing  the  palace,  slew  Belshazzar;  and  Darius,  the 
Median,  took  possession  of  the  empire. 

Thus,  the  first  of  the  four  great  monarchies  described 
by  iJAA^iil  the  prophet,  fell,  in  the  year  B.  C.  538,  after 

n 


it  bfed  Mristed  septtrate  from  the  Atsyrmn  enpfre  abortf 
dghty-dgbt  years. 

The  3Iedo-Pee8iak  Empire. — The  Medeg  Jind  Pc^ 
sians  were  originally  two  monarohiea,  of  which  the 
Median  first  rose  to  eminence.  Previous  to  the  time 
of  Hezekiah,  the  Medes  were  subject  to  the  Assyrian 
monarchy.  On  the  rererse  which  Sennacherib  met 
with  in  Judah,  during  that  reign,  it  is  believed  thaf  'li' 
Medes  revolted,  and,  after  a  time  of  anarchy,  e).  -  ! 
Dejoces  king.  He  reipned  fiffy-threo  yi^arn,  ;' 
to  have  devoted  himself  entirely  to  the  intern 
tion  and  improvement  of  his  kingdom.  He  was  suc- 
ceeded by  his  son, 

Phaortes,  who,  being  a  warlike  and  ambitious  prince, 
attacked  the  Assyrian  empire,  under  Chyniladan,  or 
Nabuchodonosor ;  but  was  defeated,  his  capital  city  taken 
and  destroyed,  and  afterwards  he  himself  taken  and 
slain.     He  was  sacceeded  by 

Qyax€tre$,  his  son. — Cyaxares  reeorered  from  the 
Aflsyriana  what  his  father  had  lost.  Not,  however, 
contented  with  this,  ho  was  eager  to  i  '       '      h 

of  his  father,  and  the  destruction  ' 
Assyrians.  He  accordingly  attacked  und  defeated  the 
Assyrian  army,  and  laid  siege  to  Nineveh  ;  but  was 
obliged  to  raise  the  siege,  in  consequence  of  an  inva- 
sion of  the  Scythians.  Being  unable  to  repel  the 
Scythians  by  open  force,  he  had  recourse  to  trejtchery, 
and  succeeded  in  having  the  greater  part  of  them  mas- 
asered  in  one  night.  Having  freed  the  country  of  the 
Scythians,  he  resumed  the  siege  of  Nineveh,  and  to 
strengthen  his  hands  in  this  enterprise  he  obtained  the 
co-operation  of  Nabopolassar,  king  of  Babylon.  These 
two  confederate  kings  took  that  mat  city,  and  utterly 
destroyed  it,  about  612  years  B.  C.  After  this  success, 
the  two  kings  directed  their  foroes  against  Pharadk 
Necho,  and  defeated  him.     They  then  sepam*  1 

Nebuchadnezzar  ad^'aneed  npon  those  western  ; 
of  the  Assyrian   empire  that  lay  to  the  soothward.  aa 
Syria,  Edom,  and  Palestine ;  while  Cyaxares  aMaeled 
those  that  lay  to  the  northward,  as  Armraia,  Pontua, 
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nd  Cappadocia,  which  he  sabdned,  with  great  slangh* 
ter  of  the  inhabitants.  Cyaxares  is  abo  supposed  to 
have  added  Persia  to  bis  empire  ;  althongh  that  acqui* 
sition  is,  by  some,  ascribed  to  his  predecessor.  He 
died  in  the  fortieth  year  of  his  reign,  leaving  his 
throne  to 

AUyaget,  his  son. — Astyages  married  a  Lydian  prin- 
0668,  to  cement  the  peace  that  had  been  made  between 
that  kingdom  and  Media ;  and  from  that  marriage  was 
bom  Darius,  called  in  Scripture  Darius  the  Mede ;  but 
called  by  the  Greek  writers,  Cyaxares.  Astyages, 
daring  the  same  year  in  which  Darius  was  born,  gave 
his  daughter  Mandane  to  Cambyses,  a  Persian  noble- 
man, or,  as  others  say,  the  Persian  king,  in  marriage, 
and  of  that  marriage,  was  born  the  celebrated  Cyrus. 
Cyrus  was  therefore  the  nephew  of  Darius,  and  was 
only  about  one  year  younger  than  he.  Astyages  reign- 
ed thirty-five  years.  The  onfy  incidents  mentioned  in 
his  history,  worthy  of  record,  is,  his  repelling  the  un- 
provoked invasion  of  the  Babylonians  under  Evil  Me* 
rodach.  In  this  war,  Cyrus,  then  a  young  man,  greatly 
distinguished  himself.  On  the  death  of  Astyages,  he 
was  succeeded  by  his  son, 

Dariut,  or  Cyaxares  II. ;  but  Cyrus,  hie  nephew,  held 
the  command  of  the  army  under  him,  and  conducted 
the  military  operations  of  his  reign.  It  was  during  the 
raign  of  Darius  that  Cyrus  took  Babylon,  as  already 
noticed ;  after  which  event  Darius  came  to  Babylon, 
snd  there,  in  concert  with  Cyrus,  settled  the  govern- 
ment of  his  new  empire.  They  divided  it  into  one  hun- 
dred and  twenty  provinces,  over  each  of  which  a  gover- 
nor was  appointed.  Over  these  governors  there  were 
three  presidents  and  the  chief  of  these  presidents  was 
the  prophet  Daniel,  who  might,  therefore,  be  regarded 
as  the  prime  minister  of  that  vast  empire.  It  was  in 
this  reign,  when  Daniel  was  about  eighty  years  of  age, 
that  he  was  east  into  the  den  of  lions,  for  persevering 
in  the  worship  of  God,  in  defiance  of  a  foolish  decree 
which  Darius  had  been  persuaded  by  his  courtiers  to 
aake.  In  about  two  years  after  the  capture  of  Baby- 
lon, SwiuA  di«d;  leaving  Cyrai  gol«  mooarcb  of  the 


•mpire,  B.  C.  586.  The  Peraun  empire  now  extended 
from  the  river  Indus  to  the  shore  of  the  Archipelago, 
and  from  the  Caspian  and  Euxine  seas  to  the  seas  of 
Arabia. 

Cyrus,  on  ooming  to  the  throne,  issued  a  decree  fox 
the  restoration  of  the  Jews ;  in  consequence  of  which, 
that  people  assembled  from  various  p*rta  of  his  empire, 
to  the  number  of  42,360,  exclusive  of  servants,  amount* 
ing  to  7,337,  making  a  total  of  nearly  50,000  persons, 
and  proceeded  to  Jerusalem.  The  first  care  of  these 
restored  captives  was,  to  rebuild  the  city  and  temple  of 
Jerusalem.  The  jealousy  of  the  surrounding  nations, 
especially  the  Samaritans,  greatly  retarded  their  opera* 
tions.  They  could  not  openly  oppose  them,  because 
Cyrus  was  avowedly  their  friend,  and  Daniel  was  at  the 
seat  of  government  to  protect  them.  But,  from  the 
distance  of  the  capital,  these  nations  had  it  in  their 
power  to  throw  many  obstacles  in  their  way.  So^  after 
this,  Daniel  died,  at  the  age  of  ninety  years;  Cyrus 
also  soon  afterwards  died,  in  the  seventh  year  from  the 
restoration,  and  seventieth  of  his  age.  He  is  one  of 
the  greatest  men  of  antiquity,  not  in  regard  of  his  ex- 
tensive conquests,  but  in  regard  to  the  nobleness  of  his 
character.  There  is,  indeed  some  ground  to  hope,  that 
he  was  a  convert  from  heathenism  to  the  worship  of  the 
true  God ;  and  the  peaceful  and  beneficent  character  of 
the  latter  part  of  his  reign  gives  additioual  countenance 
to  this  opiuion.     On  the  death  of  Cyrtis, 

Cttmbyiesy  his  son,  succeeded  to  the  empire,  a  weak 
and  profligate  pcince.  Early  iu  his  reign,  he  invaded 
and  obtained  possession  of  Egypt,  which  bad  formerly 
been  subdued  by  Nebuchadnezsar.  He  had  a  brothei 
named  Sroerdis,  whom-  in  a  fit  of  jealousy,  he  caused 
to  be  killed.  But,  while  he  was  absent  in  Egypt,  a 
pretender  to  the  throne  appeared,  who  personated 
Smerdis,  the  brother  of  Cambyses.  Cauibyses  march- 
ed from  Egypt  against  him  ;  but  on  mounting  his  burse, 
bis  own  sword  fell  from  its  scabbard  and  wounded  him 
on  the  thigh,  of  which  wound  he  died. 

SmerdU,  the  usurper,  who  is  usually  called  Smerdis 
«he  magian,  beoaoM  h«  belonged  to   the   priMthood, 
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which,  in  Persia,  was  called  the  Magi,  reigned  for  % 
short  time,  till,  beine  detected  and  exposed  by  a  lady 
of  high  rank,  whom  he  had  married,  seven  of  the  no- 
bles conspired  against  him,  and  slew  him.  The  family 
of  Cyrus  being  now  extinct,  these  nobles  agreed  tlu^ 
one  of  themselves  should  be  elevated  to  the  throne.  To 
determine  which  it  should  be,  they  agreed  that  he  whose 
horse  on  a  certain  day  should  first  neigh,  after  the  rising 
of  the  sun,  should  be  king.  This  seems  to  have  been 
an  act  of  adoration  to  the  sun,  which  the  Persians  wor- 
shipped. The  horse  of  Darius,  the  son  of  Hystaspes, 
one  of  the  generals  who  had  served  under  Cyrus,  having 
first  neigh^,  he  was  immediately  elected  king,  and  is 
known  by  the  name  of 

Darim  Hystaspes,  and  is  carefully  to  be  distinguished 
from  Darius  the  Median,  and  also  from  two  other  princes 
of  the  name  Darius,  who  afterwards  attained  to  the  em- 
pire. During  the  reign  of  Cambyses,  and  Smerdis  the 
magian,  the  enemies  of  the  Jews  contrived  to  prevent 
them  from  proceeding  with  the  temple,  having  poisoned 
the  minds  of  these  princes  against  them.  But  on  the 
accession  of  Darius,  he,  having  married  two  of  the 
daughters  of  Cyrus,  and  affecting  to  reign  as  his  suc- 
cessor, was  disposed  to  fulfil  all  his  intentions.  He, 
therefore,  issued  a  new  decree  for  the  rebuilding  of  the 
city  and  temple  of  Jerusalem ;  and  in  the  sixth  year  of 
his  reign,  the  second  temple  was  finished,  and  dedicated, 
exactly  seventy  years  after  it  had  been  destroyed  by 
Nebuchadnezzar. 

In  the  fifth  year  of  Darius,  Babylon  revolted,  and 
was  besieged  by  him.  As  in  the  former  siege  of  Cyrus, 
he  was  constrained  to  attempt  to  reduce  it  by  famine ; 
and  at  length  became  master  of  it  by  the  devotedness  of 
one  of  his  officers.  This  person,  having  cut  and  maimed 
himself,  fled  to  Babylon,  pretending  that  he  had  been 
so  treated  by  Darius.  He  thus  obtained  the  confidence 
of  the  Babylonians,  and  found  an  opportunity  of  betray- 
ing the  city  to  Daritis.  Darius  then  began  to  think  of 
extending  his  empire  towards  the  west  He  already 
possessed  Egypt  on  the  south,  and  Asia  Minor  on  the 
ivrtb  of  the  Mediterranean ;  but  he  proposed  to  himself 
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fen  expedition  against  thu  Scjrthians,  who  inhabited  tho 
eouniry  between  the  Danube  and  the  Don,  under  pre- 
tenoe  of  avenging  the  Scjthian  invasion  of  Media,  120 
▼ears  before.  He  accordinely  crossed  the  Hellespont 
by  a  bridge  of  boats,  marched  through  Thrace,  ana 
crossed  the  Danube  by  another  bridge  of  boats.  Tb« 
Scythians  retreated  before  him,  till,  finding  no  suste- 
nance for  his  troops,  he  was  oompelled  to  return,  havinff 
lost  one-half  of  his  army.  He  then  purposed  to  extend 
his  empire  eastward.  In  this  he  succeeded  better,  and 
laid  India,  or  at  least  that  part  of  it  which  borders  on 
the  Indus,  under  tribute. 

In  the  eighteenth  year  of  his  reign,  commenced  the 
war  between  the  Persians  and  Greeks,  which  brought  so 
many  calanytics  on  both  nations.  A  sedition,  in  some 
of  the  Qreek  Islands,  of  the  people  against  their  gover- 
nors, led  to  an  application  to  the  Persian  governor  of 
Asia,  from  one  of  tho  parties,  for  assistance.  This  was 
granted,  and  that  interference  led  to  a  hostile  expedition 
into  the  Persian  province  of  Asia  Minor,  the  capital  of 
which  was  Sardis,  in  which  the  Athenians  took  part. 
The  Greeks  proceeded  to  Sardis,  which  they  plundered 
and  burnt;  but  were  compelled  to  retreat,  and  were 
defeated  before  they  could  reach  their  ships.  Darius 
could  never  forget  this  insult  on  the  part  of  Athens, 
and  determined  on  an  invasion  of  Greece.  He  sent  an 
army  across  the  Hellespont,  round  by  Macedonia,  a  fleet 
being  appointed  to  follow  and  co-operate  with  it.  The 
fleet,  in  doubling  the  Cape  of  Mount  Athos,  was  over- 
taken by  a  storm,  and  totally  di-sablcd,  having  lost  300 
ships  and  20,000  men ;  and  the  army,  having  encamped 
without  sufficient  precaution,  was  attacked  by  the  Thra- 
cian8,  and  so  roughly  handled,  that  it  was  forced  to  re- 
turn to  Asia.  Darius,  however,  was  not  to  be  diverted 
from  his  project  of  revenge,  but  fitted  out  another  army. 
This  he  sent  directly  across  the  Archipelago  to  Attica. 
There  it  was  met  on  the  plain  of  Marathon  by  a  small 
army  of  Athenians,  under  Miltiades,  and  totally  de- 
feated. The  remains  of  the  army  escaped  to  the  shipSi 
and  returned  to  Asia.  Still  determined  upon  his  scheme 
of  revenge*  Darius  fitted  out  another  umy,  which  h« 
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determined  to  lead  in  his  own  person ;  bat  being  now 
an  old  man,  he  first  took  the  precaution  of  settling  the 
Buccession.  Having  done  this,  he  died,  in  the  thirty- 
sixth  year  of  his  reign,  leaving  his  dominions,  bnt 
leaving  also  his  quarrel  with  the  Greeks,  to  his  son 
Xerxes,  B.  C.  486.  During  the  reign  of  Darius,  Ezra, 
the  Jewish  scribe,  was  bom ;  but  his  public  operations 
belong  to  a  subsequent  reign. 

The  conclusion  of  the  reign  of  Darius  Hystaspes 
brings  the  Persian  history  down  to  the  end  of  the  seventh 
period  of  600  years  from  the  creation.  We  now,  there- 
fore, pause,  and  take  a  brief  view  of  the  other  nations 
of  the  world  during  the  same  period. 

Egypt  having  fallen  under  the  dominion  of  the 
Babylonian  empire,  and  soon  after  under  that  of  Persia, 
fiwm  this  time  held  the  rank  only  of  a  tributary  state. 
AU  the  countries  around  Palestine  were  in  the  same  cir- 
cnmstances. 

Greece. — ^It  has  been  already  mentioned,  that,  so  far 
back  as  884  B.  C  while  Athaliah  reigned  in  Judah, 
Lycurgus  had  settled  the  constitution  of  Lacedsemon, 
as  a  monarchy,  with  great  powers  conferred  on  the 
aristocracy. 

Athens  was  then  governed  by  archons,  a  kind  of 
hereditary  magistrate.  These,  about  754  B.  C.,  while 
Jotham,  son  of  Uzziah,  was  king  of  Judah,  about  the 
time  of  the  building  of  the  city  of  Rome,  were  exchanged 
for  elective  archons,  who  enjoyed  this  office  only  ten 
years.  After  about  sixty  years'  experience  of  this  mode 
of  government,  a  further  change  was  made,  and  the 
government  placed  in  the  hands  of  nine  archons,  who 
were  elected  annually. 

But  although  the  legislative  authority  was  nominally 
in  the  hands  of  the  people,  the  executive  was  in  the 
hands  of  the  nobles.  This  gave  rise  to  continual  con- 
tests between  ruling  families.  Some  remedy  was  re- 
quired, and  Draco  was  called  to  form  a  code  of  laws, 
624  B.  C.  His  laws  were  so  absurdly  severe  and  san- 
g:ainary,  that  they  oould  not  be  executed.     A  farther 
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lime  of  confusion  ensaed,  vhen  Solon  was  invited  to 
reform  the  coD.-^titotion.      He   executed  his  taak  widi 

Srreat  success,  and  constructed  a  code  of  laws,  which 
orms  the  basis  of  the  laws  now  existing  in  raost  of  the 
kingdoms  of  Europe.  The  Romans  founded  their  laws 
upon  those  of  Solon ;  and,  through  the  lioinans,  they 
have  been  diffused  oyer  the  civilized  world.  Solon 
flourished  594  B.  C,  when  Zedekiah  was  king  of  Judah, 
tributary  to  Nebuchadnezsar,  and  about  the  time  of  the 
birth  of  Cyrus,  afterwards  king  of  Persia. 

The  oonstitntion  of  Sparta  was  highly  aristocratical ; 
that  of  Athens  was  continually  becoming  more  demo> 
cratical.  In  nearly  all  the  Gret^k  republics,  there  was 
a  perpetual  struggle  between  the  nobles  and  the  people, 
the  former  lookiug  to  Lacedsemon  as  their  protector,  the 
latter  to  Athens.  Athens  itself  was  agitated  by  similar 
conflicts  between  the  nobles  and  the  people.  In  the 
course  of  these  struggles,  Pisistratus,  a  popular  leader, 
seized  the  Acropolis,  and  reigned  over  the  city  as  a  king 
for  thirty-three  years,  althoujrh  his  reign  was  twice  inter- 
rupted. He  was  snooeedcd  by  his  sons  Hipparchus  and 
Hippias ;  but  they  becoming  tyrannical,  first  one  was 
killed,  and  then  the  other  was  forced  to  retire  from  the 
city.  He  fled  to  Darius  Hystaspcs,  who  now  reigned 
in  Persia.  After  the  expulsion  of  Hippias,  the  old  dis- 
putes between  the  aristocracy  and  democracy  were  re- 
newed. I.Hagoras  was  banished,  and  applied  to  Sparta 
for  aid,  which  readily  granted  it.  The  Athenians  were 
thus  threatened  with  a  war  with  Sparta,  and  applied  to 
Persia  for  help  ;  but  they  received  a  haughty  reply,  re- 
quiring them  to  subject  themselves  to  Darius.  In  the 
mean  while,  Hippias  had  prevailed  on  the  PerMian  gover- 
nor of  Asia  Minor  to  espouse  his  cause,  and  to  iusitit  on 
his  being  reinstated  in  the  government  of  Athens.  This 
the  Athenians  peremptorily  refused  to  comply  with,  and 
thenceforward  regarded  themselves  as  at  war  with  Persia. 

Soon  after  xlm,  Darius  sent  heralds  int 
manding  earth  and  water,  as  tokens  of  suhj' 
demand  was  indignantly  rejected  by  Sparta  and  Ath  ns. 
While    matters  were  in  this  precarious  state   between 
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Pema  and  Greece,  the  Athenians  were  led  to  take  part 
in  that  expedition  into  Asia  Minor,  which  has  been  al> 
ready  noticed,  in  whicli  Sardis  was  burned.  Then 
followed  the  invasion  of  Greece  by  Darius,  in  which  his 
army  was  defeated,  at  Marathon,  by  Miltiades,  the 
Athenian  general. 

Rome. — According  to  ancient  traditions,  which  are 
the  only  autho.-ity  extant  for  the  history  of  Rome  at  its 
commencement,  Rome  was  founded,  B.  C.  775.  It  was, 
for  the  first  two  conturicf?  of  its  existence,  a  monarchy, 
and  the  chief  occupation  of  its  kings  and  citizens  was 
fighting,  and  gradually  subduing  the  neighbouring  st-ates, 
or  incorporating  them  into  their  body  politic  by  treaties. 
The  first  king  was 

Romuiua,  the  founder  of  the  city,  who  reigned  thirty 
years.  Having  collected  a  number  of  loose  persons 
together,  all  males,  he  procured  wives  for  them,  by  in- 
viting the  neighbouring  tribe,  called  Sabines,  to  a  reli- 
gious festival,  and  there  directing  his  men  to  seize  upon 
the  women.  This  created  a  war,  which  ended  in  the 
two  nations  being  incorporated  in  one.  Having  sub- 
dued several  of  the  other  tribes,  he  was  killed  by  hia 
senators,  B.  C  717.  After  an  interregnum,  he  was 
succeeded  by 

Numa  Fompiliuiy  who  was  of  a  pacific  disposition, 
and  gave  his  attention  chiefly  to  the  internal  regulation 
of  his  kingdom.     To  him  succeeded 

TulluB  Hostiliusy  B.  C.  660,  who  reigned  thirty-two 
years,  while  Manasseh  was  king  of  Judah.  In  his  reign 
was  the  celebrated  battle  between  the  Horatii  and  the 
Curiatii.  The  Albans  and  the  Romans  were  at  war  for 
superiority,  when  it  was  agreed  to  leave  the  matter  to 
the  event  of  a  battle,  to  be  fought  between  three  chosen 
men  on  each  si(ie.  Three  brothers,  en  each  side,  were 
chosen,  when  the  Roman  champions  proved  victorious. 
Tullns  Hostilius  is  said  by  some  to  have  been  killed  by 
lightning,  with  his  whole  family ;  by  others,  he  is  said 
to  have  been  murdered  by  Ancus  Martius,  who  suo- 
oeeded  him. 

AncM*  MartiuM  oame  to  the  throne,  6.  0.  633,  daring 


Uie  reign  of  Josiah  in  Judah.  Ho  wm  s  warlike  prinee^ 
and  subdued  the  Latins,  and  WTeral  other  neighbouring 
tribes.  He  died,  leayine  ttro  sons,  the  eldest  only  fi^ 
teen  years  of  age ;  he  left  them  to  the  care  of  Tarqnin, 
the  sun  of  a  merchant  of  Corinth.  Tarouin  took  ad- 
vantage  of  the  youth  and  inexperience  of  his  pupils  to 
obtain  the  throne  for  himself. 

Tarouin  oame  to  the  throne,  B.  C.  609,  aboat  the 
time  that  Josiah  was  killed  by  Pharaoh  Neoho.  His 
reign  was  occupied  in  repelling  the  invasions  of  the 
neighbouring  states,  and  subduing  them.  He  greatly 
strengthened  and  beautified  the  city,  and  constructed 
those  celebrated  aqueducts,  for  draining  and  cleansing 
it,  that  were  accounted  among  the  wonders  of  the  world. 
Tarquin  reigned  thirty-eight  years,  and  was  assassinated 
in  his  palace  by  the  sons  of  Ancus  Martins,  whom  he 
had  originally  deprived  of  the  kingdom.  He  was  sno- 
ceeded  by 

Servivt  Tulliiu,  his  son-in-law,  B.  C.  572,  during  the 
reign  of  Nebuchadneszar,  king  of  Babylon.  He  reigned 
forty-four  yearsi  He  was  a  politic  prince,  and,  with 
much  sagacity,  introduced  important  changes  into  the 
constitution.  Till  his  reign  all  Roman  citizens,  rich  or 
poor,  had  contributed  equally  to  the  funds  of  the  city. 
Servius  proposed  to  ease  the  poor,  by  laying  the  burden 
chiefly  on  the  rioh.  This  he  accomplished  by  a  dcx* 
terous  distribution  of  the  people  into  classes  and  cen- 
turies. Servius  had  under  bis  care  two  sons  of  Tarquin, 
the  former  kins.  One  of  them,  Tarquin,  to  whom  he 
had  given  his  daughter  in  marriage,  formed  a  conspiracy 
to  obtain  the  throne,  in  which  he  was  at  first  disap> 
point4Hl,  but  was  afterwards  successful.  Servius  was 
murdered,  it  is  said,  at  the  instigation  of  his  own 
danghtcr. 

Taivutn  II.,  sumamed  the  Prond,  snoceeded  him, 
6.  C.  o29,  and  reigned  twenty-five  years.  He  proved  a 
m<Mi  deq>otic  and  cruel  tyrant.  At  length,  in  ooose* 
of  an  ouUage  committed  by  him  upon  Lnflretia,  • 
va  lady,  he  was  deposed,  and  Borne  beoame,  from 
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Uuit  time,  a  republic,  B.  C.  505.     This  wuin  the  reign 
of  Darius  Hystaspes. 

Carthaos  had  been  founded  by  the  Phoenicians,  on 
the  coast  of  Africa,  about  the  time  of  the  foundation 
of  the  city  of  Rome,  or  a  little  before  that  era.  Like  the 
people  firom  whom  they -sprang,  the  Carthaginians  were  a 
maritime  people,  and  early  became  acquainted  with  the 
gold  mines  in  Spain,  from  which  their  city  acquired 
great  wealth.  Little  is  known  of  their  ancient  history. 
It  appears  that  they  were  formidable  by  sea  in  the  time 
of  Cyrus  and  Cambyses,  kings  of  Persia.  In  the  year 
B.  C.  503,  which  was  during  the  reign  of  Darius 
Hystaspes,  they  entered  into  treaty  with  the  Romans. 
The  treaty  related  chiefly  to  matters  of  navigation  and 
commerce;  but  from  it,  we  learn,  that  the  whole  island 
of  Sardinia  and  part  of  Sicily  were  then  subject  to. 
Carthage,  and  that  a  spirit  of  jealousy  had  already 
begun  to  manifest  itself  between  the  two  republics. 
Till  this  time,  the  Carthaginians  had  paid  tribute  to  the 
original  African  tribes  for  the  ground  on  which  their 
city  stood.  They  now  attempted  to  free  themselves 
from  this  tribute;  but,  notwithstanding  their  power, 
they  did  not  succeed.  They  were  obliged  to  conclude 
a  peace,  one  of  the  articles  of  which  was,  that  the 
tribute  should  be  continued. 


EIGHTH  ERA. 

A.  M.  3500.— B.  C.  500. 

This  era  finds  the  whole  western  part  of  Asia,  from 
the  Indus  to  the  shores  of  the  Archipelago,  and  also 
Egypt,  under   the  dominion  of   the   kings  of  Persia. 


ltd 

Prof&n«  history  has  now  begun  to  asiome  a  preeiM  and 
authentic  form ;  and  many  documenta  ar«  still  extant, 
besides  the  Sacred  Scriptures,  which  shed  a  dear  acd 
■leady  light  on  the  affairs  of  men  at  this  era. 


JuDEA  was  now  a  tribntary  kingdom,  the  histonr  of 
which  is  involved  in  that  of  rersia,  and  the  monarchies 
which  snoceeded  the  Pendan.  We,  therefore,  eonuuenoa 
this  period  with 


Persia. — At  the  conclusion  of  the  former  era,  B.  C. 
500,  Darius  Uystaspes  was  on  the  throne  of  Persia, 
and  we  noticed  his  history  till  his  preparation  for  a 
second  invasion  of  Greece,  which,  however,  he  did  not 
live  to  accomplish.     He  died,  leaving 

Xerxf^y  his  son,  as  his  successor.  The  first  care  of 
Xerxes  was  to  prosecute  the  invasion  of  Greece,  for 
which  preparations  were  made  by  his  father.  To  pre- 
vent the  Greeks  from  receiving  assistance  from  their 
colonies  in  the  west,  he  entered  into  a  treaty  with  the 
Carthaginians,  by  which  they  undertook  to  attack  the 
Greek  settlements  in  Sicily.  He  then  proceeded  with 
his  army  to  Greeoe.  He  took  the  same  route  which 
Durius  had  taken  on  his  invasion  of  Soythia,  croann^ 
the  Hellespont,  as  he  did,  by  a  bridge  of  boats  into 
Thrace,  and  passing  along  the  head  of  the  Archipelago 
through  the  southern  part  of  Macedonia.  He  then 
turned  southward  towards  Attica,  but  was  withstood  at 
the  straits  of  Thermopylss,  (a  narrow  pass  in  the 
southern  part  of  The«dy,  between  the  mountains  and 
the  sea,)  by  Leonidas,  with  300  Spartans,  and  as  many 
other  Greeks  as  made  up  the  whole  number  to  4000. 
This  little  company,  aided  by  the  nature  of  the  ground, 
arrested  the  progress  of  the  whole  Persian  army  for 
two  dajs,  till  a  Greek  betrayed  it,  by  leading  a  Persian 
detachment  across  the  mountains.  The  Greeks,  aeeing 
Ibmnselves  menaced  with  an  attack  on  tbtir  reaii 
VMbted,  with  the  exception  of  LaoiudaS|  and  tha  remai& 
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of  his  800  Spartans,  who  kept  their  ground  till  thaj 
were  overpowered  and  cut  to  pieces.  The  Persian  army 
then  proceeded  southward  to  Athens.  The  Athoniana 
retired  to  their  ships,  and  placed  their  wives  and  chil- 
dren,  for  protection,  in  cities  tn  the  opposite  side  of  the 
Peloponnesus.  Meanwhile  the  Persian  and  Greek  fleets 
were  assembled  near  to  one  another.  The  Persian 
occupied  the  Athenian  port  of  Phalerus,  and  the  Greek 
fleet  under  the  command  of  Themistoclcs,  the  neigh- 
bouring straits  of  Salamis.  There  the  Persians  deter- 
mined to  attack  them ;  but  the  narrowness  of  the  straits 
rendering  it  impossible  for  their  huge  armament  to  act 
in  concert,  the  Greeks  contrived  to  throw  it  into  con- 
fusion, and  utterly  destroyed  it.  The  shattered  remains 
of  this  fleet  retired  to  the  opposite  shore  of  Asia. 

Xerxes,  seeing  his  fleet  destroyed,  and  fearing  that 
th«  Greeks  would  sail  for  the  Hellespont  and  interrupt 
his  return  to  Asia,  fled  thither;  and  finding  his  bridge 
of  boats  broken  by  storms,  was  under  the  necessity  of 
crossing  the  strait  in  a  small  fishing  boat. 

"While  Xerxes  was  soffering  these  disasters  in  Greece, 
his  confederates  in  the  west  were  equally  unsuccessful, 
Hamilcar,  the  Carthaginian  general,  was  surprised  and 
slain  in  his  camp  by  Gelo,  the  Sicilian  king,  and  his  fleet 
and  army  totally  destroyed. 

After  the  departure  of  Xerxes  for  Greece,  Mardoniua 
retired  with  the  army  to  Thessaly,  and  then  returning 
next  year,  and  finding  the  Athenians  stUl  determined 
not  to  submit,  burned  whatever  remained  of  the  city, 
and  committed  all  manner  of  excesses.  But  the 
Greeks  of  the  Peloponnesus  had  collected  an  army  and 
were  marching  towards  the  Isthmus  of  Corinth,  by 
which  they  threatened  his  communication  with  Thrace 
and  Asia,  and  he  retired  to  Boeotia.  There  the  Greek 
army,  commanded  by  Pausanias,  king  of  Lacedsemon, 
and  Aristides,  the  Athenian  general,  followed  him,  and 
came  up  with  him  near  the  city  of  Plataea;  where  the 
Persian  army  was  totally  routed,  and  cut  to  pieces,  with 
the  •xception  of  40,000  men,  whom  Artabazus,  a 
Persian  general,  foreseeing  how  the  battle  was  likely  to 
u 
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Issue,  withdrew  early  from  the  field,  and  brought  to 
Byzantium,  where  they  re-croeaed  the  Hellespont  int« 
Asia. 

On  the  same  day  with  the  battle  of  Plateea,  the  com* 
bined  Greek  fleet  attacked  and  dfij^troyed  the  Persian 
fleet  at  Mycalc,  a  promontory  on  the  coast  of  Asia. 
The  Persian  ahips  were  drawn  up  on  the  shore,  sur- 
rounded by  a  rampart,  and  defended  by  a  land  army : 
but  the  Greeks  forced  the  rampart,  and  burned  the 
ships.  Thus  ended  the  celebrated  expedition  of  Xerxea 
against  Greece;  and  in  consequence  of  those  victories, 
the  Greeks  were  delivered  from  any  further  invasions 
from  Persia,  or  the  east. 

Xerxes,  on  the  defeat  of  his  armies,  retired  from 
Asia,  and  took  refuge  in  Susa,  the  Persian  capital. 
There  he  gave  himself  up  to  the  greatest  licentiousness. 
In  the  meanwhile,  the  Greeks  were  prosecuting  the  war 
against  him  with  vigour  and  eucess,  and  depriving  him 
01  his  possessions.  Oimon,  the  Athenian  commander, 
in  one  day  destroyed  a  fleet,  said  to  be  equal  to  that 
which  had  been  destroyed  .it  I  an 

army  equal  to  that  which  wa  At 

length  Artabanes,  the  captain  of  his  guard,  formed 
a  conspmicy  against  him,  and  put  him  to  death, 
B.  C.  465. 

ArtaxerxeB,  somamed  Longimanns,  who  is  believed 
to  have  been  the  Ahasuerus  of  the  Book  of  Esther,  suc- 
ceeded him.  He  secured  himself  on  the  throne  by  putting 
to  death  Artabanes  and  defeating  his  partisans.  He 
then  celebrated  a  great  feast,  on  which  occasion  it  was, 
that  Vashti,  the  queen,  was  repudiated;  and  Esther,  a 
Jewess,  made  queen  in  her  stead.  Towards  the  begin- 
ning of  his  reign,  tbe  Egyptians  revolted  from  him, 
being  aided  by  a  fleet  ana  army  of  Athenians.  Arta- 
xerxes  sent  an  army  against  it;  but  it  was  defeated 
with  great  slaughter,  and  the  remnant  of  it  shut  up  and 
besieged  in  Memphis.  Artaxorxes  sent  another  army 
to  raise  the  siege,  in  which  he  succeeded,  havmg  de- 
feated the  revolters. 

In  the  seventeenth  year  of  Artazerxee  and  458  B.  C, 
Eara,  the  Jewish  prieat  and  prophet)  now  in  captivity, 
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obtained,  probably  tbrongb  the  interposition  of  Esther,  an 
ample  commission  to  return  to  Jerusalem,  with  as  many 
Jews  as  chose  to  accompany  hiin.  Ezra  immediately  !id> 
dressed  himself  to  the  work  of  bringinginto  order  the  little 
community  over  which  he  presided.  He  revived  the  rites 
and  ceremonies  of  the  Jewish  church,  according  to  the 
prescribed  order;  he  settled  and  arranged  the  canon  of 
Scripture,  and  transcribed  the  Old  Testament  from  the 
old  Hebrew  character,  which  had  fallen  into  disuse,  into 
the  present  Hebrew,  or  Chaldee  character.  This  did 
not  change  in  any  respect  the  words  of  Revelation.  It 
was  not  a  greater  alteration  than  writing  or  printing  the 
Bible  in  the  present  Roman  character  instead  of  the 
black  letter,  which  was  in  use  when  our  present  trans- 
liri.^n  was  made.  He  als<3  arranged,  or,  aa  some  think, 
lished  the  synagogue  service.  Whilst  Ezra  was 
•-u-..ged  in  these  important  works,  Nehemiah  was  ser- 
ving as  cup-bearer  to  Artaxerxes;  and  intelligence  hav- 
ing reached  him,  that  the  walls  and  gates  of  Jerusalem 
were  still  in  ruins,  he  was  deeply  affected,  and  procured, 
probably  through  the  influence  of  Esther  also,  liberty  to 
repair  to  Jcru^em  and  to  do  whatever  was  necessary 
for  completing  the  defences  of  the  city.  He  arrived 
about  eleven  years  after  Ezra.  Having  made  considerable 
progress  in  restoring  the  city  and  polity  of  the  Jews,  he 
returned  at  the  appointed  time  to  Persia;  but  almost  im- 
mediately came  back  to  Jerusalem  a  second  time,  when 
he  found  that  abuses  had  again  begun  to  appear.  The 
sabbath  was  openly  violated,  and  many  of  the  leaders  of 
the  people  had  married  heathen  wives :  and  he  set  him- 
self, with  renewed  vigour,  to  correct  these  abuses.  While 
these  important  operations  were  in  progress  at  Jerusa- 
lem under  the  direction  of  Ezra  and  Nehemiah,  the  cele- 
brated Peloponnesian  war  commenced  between  the  Spar- 
tans and  Athenians.  Artaxerxes,  although  he  was 
solicited  by  both  parties  for  aid,  seems  to  have  declined 
taking  either  side.  He  sent  an  ambassador  to  Sparta, 
but  before  his  return,  Artaxerxes  himself  had  died, 
B.  C.  424.  On  his  death,  his  succession  to  the  king- 
dom was  contested.    Xerxes,  his  son,  mounted  the  throne, 


but  reigned  only  forty-fire  dayn,  being  morderod  by 
his  brother  Sogdianut.  Sogdiunus  attempted  to  get 
another  of  his  brothers  into  his  power  whose  name  was 
Och\M,  whom  his  father  bud  made  governor  of  Hyroanift j 
but  Ochus,  suspecting  his  brother  s  int^iotion,  raised  aa 
army,  oame  against  him,  defeated  and  slew  him,  after 
he  had  reigned  only  six  months  and  fifteen  days.  Thu« 
he  established  himself  on  the  throne,  and  took  the  name 
of  Darius.     He  is  that  prince  whom  historians  call 

Darius  Nothu*. — In  his  reign,  Egypt  revolted  from 
Persia,  and  successfully  defended  itself  during  the  life 
of  Darius  and  the  lives  of  some  of  his  successors.  In 
his  reign  also  the  temple  of  Samaria  was  built  to  rival 
that  at  Jerusalem,  which  increased  the  enmity  between 
the  two  nations.  Darius  Nothus  sent  his  son  Cyrus  as 
governor  to  Asia  Minor,  and  he  gave  such  assistance  to 
the  Lacedaemonians  in  their  war  with  Athens,  as  enabled 
them  to  defeat  the  Athenian  ficet,  and  to  put  an  end  to 
the  war.  Darius  Nothus  died  about  the  time  of  the  oon- 
clusion  of  the  Peloponnesian  war,  B.  C  405. 

Artcixerxes,  sumamed  by  the  Greeks,  Mncmon,  suo- 
oeeded  him;  but  Cyrus,  his  brother,  who  '  d 

in  Asia  Minor,  instigated  by  an  ambitious  n:  ,    m- 

oipled  mother,  laid  a  plot  to  wrest  the  empire  from  him. 
The  plot  was  discovered,  but  by  the  influence  of  his 
mother  he  was  pardoned,  and  sent  back  to  his  govern- 
ment But  here  again  he  employed  the  opportunity 
which  he  enjoyed  of  having  intercourse  with  the 
Greeks,  to  form  another  conspiracy  against  his  brother. 
He  hired  a  mercenary  Greek  urmy,  and  with  it,  and 
such  other  troops  as  he  could  raise  in  Asia,  he  marched 
against  Artaxerxes.  The  two  brothers  met  with  their 
annies,  at  Cunaxa,  in  the  province  of  Bab\  ro 

Cyrus  was  defeated  and  slain.     The  Greek  .<i 

remained  unbroken,  and  now  hod  no  r  o 

attempt  to  retreat  to  their  own  country,  a 

victorious  enemy.  Their  genenil,  <  Ir  u'  i.:i-,  idi  iiy 
treachery  into  the  hands  of  the  I'.r-iaii-.  ml  is 
slain:   aud  the  command   devolved  on  the  d 

Xenophon,  whose  history  of  the  retreat  of  t-     .,   jO 
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Greeks  to  the  shores  of  the  Euxine,  and  thence  to 
Greece,  is  one  of  the  most  instructive  and  interesting 
military  histories  extant. 

A  new  war  breaking  out  with  Sparta,  which,  since  the 
conclusion  of  the  Peloponnesian  war,  had  ruled  Greece 
with  a  rod  of  iron,  the  Spartans  invaded  Asia  Minor, 
and  the  Persian  forces  being  unable  to  arrest  their  pro- 
gress, Conon,  an  Athenian  exile,  advised  Artaxerxes  to 
place  a  fleet  at  his  disposal.  This  advice  was  adopted. 
and  Conon,  having  organized  a  powerful  conspiracy 
against  the  Spartans,  came  up  with  their  fleet  at  Onidus, 
and  totally  defeated  it.  He  then  obtained  liberty  to 
repair  to  Athens,  and  restore  the  fortifications  of  the 
city,  which  soon  became  as  formidable  as  ever.  The 
Spartans  were  thus  reduced  to  the  necessity  of  making 
peace  with  the  Persians. 

The  latter  years  of  the  life  of  Artaxerxes  were  em- 
bittered by  dissensions  in  his  own  family.  He  died  in 
the  ninety-fourth  year  of  his  age,  and  the  forty-sixth  of 
his  reign,  B.  C  359.     On  his  death, 

Ochus,  his  son,  succeeded  him,  having  cleared  his  way 
to  the  throne  by  the  murder  of  those  of  his  brothers 
who  rivalled  him  in  the  succession.  These  murders 
he  soon  followed  up  by  an  indiscriminate  massacre  of 
all  the  royal  family,  without  distinction  of  sex,  age,  or 
character.  On  his  accession,  the  western  provinces 
revolted,  but  returned  to  their  allegiance.  Egypt  had 
never  been  thoroughly  subdued  since  the  last  revolt. 
Nectanebus  was  now  king  of  that  country.  Ochus, 
marching  into  Egypt,  lost  a  large  proportion  of  his 
army  in  the  quicksands  of  Lake  Sorbonis.  He,  how- 
ever, succeeded  in  driving  Nectanebus  out  of  the  king- 
dom. Nectanebus  was  the  last  native  king  of  Egypt ; 
that  fine  country  having,  from  that  day  till  the  present, 
been  under  the  dominion  of  foreigners.  But  while 
Ochus  was  in  the  midst  of  his  success,  he  was  laying 
the  foundation  for  his  own  destruction.  He  had  a 
£ivourite  servant  named  Bagoas,  an  Egyptian,  who  ac- 
companied him;  and  Ochus,  not  satisfied  with  subdu- 
ing Egypt,  insulted  its  religion,  killed  the  sacred  bull, 
and  gave  his  flesh  to  his  attendants.  Bagoaa  determined 
18* 


to  revenge  this  insult,  and  at  length  jiaooeeded  in  poi- 
soning Ochus. 

Argtjs,  the  youngest  of  the  king's  sons,  wan  raised  to 
the  throne  bjr  Bagoas ;  but  not  finding  him  sufficientlr 
eompliunt,  Bagoas  poisoned  him  also,  B.  C  338.  £fe 
dien  brought  forward  a  descendant  of  Darius  Nothua, 
4amed  Codouianus,  and  placed  him  on  the  throne. 
Jodomauus  took  the  uuiuc  of 

Darius  Codamunus. — Fearing  that  he  might  be 
treated  by  Bagoas  as  Ochus  and  Arses  had  been,  be  put 
llagoas  to  death,  and  thus  secured  himself  on  the 
tlirone.  But  the  Persian  empire  was  now  hastening  to 
iti  ruin.  The  affairs  of  Greece  had  by  this  time  fallen 
aider  the  undisputed  direction  of  the  king  of  Maccdon, 
anl  Alexander,  the  son  of  Philip,  had  combined  the 
wL  ale  strength  of  its  various  tribes,  in  a  long-threaten- 
ed  snterprise  against  that  great,  but  ill-compacted  em* 
pin.  The  events  that  lod  to  the  downfall  and  death  of 
Dar'us  belong  rather  to  the  history  of  ( i  m  of 

Penia.     We  merely  mention  here  that  A  i  paaswi 

over  to  Asia  at  the  head  of  the  Greek  army,  and  do- 
featel  the  forces  of  the  Persians  in  several  battles,  tl*c 
last  of  which  wa.s  near  Arbcla.  Darius,  after  this  do-' 
feat,  fied  to  Eobatana,  the  capital  of  Media.  On  Alex- 
ander's approach  he  retired  to  Bactria,  and  was  there 
murdeiod  by  Bessus,  the  governor  of  that  province. 
Thus  foil  Darius  Codomanus,  and  with  him  the  Per- 
sian empire,  B.  C  330,  after*  it  had  existed,  from  the 
taking  oi  Babylon,  200  years. 

We  ah  ill  here  pause,  as  we  did  at  the  reign  of 
fiezekiah,  and  bring  down  the  history  of  the  other 
jDadons  to  the  time  of  Alexander;  when  the  whole 
political  as^ict  of  the  world  underwent  a  mighty  revo- 
lution. 


OacKGK.—  It  has  already  been  noticed,  under  the 
history  of  Pbisia,  that  Xerxoi,  succeeding  Darius,  at^ 
tempted  to  carry  into  eflPect  his  father's  schemes  of 
Nveqfie,  and  invaded  Oreeca  with  an  immense  armament, 
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which  was  totally  destroyed  in  the  different  battles  of 
goi,,T7iw  Plataea,  and  Mycale.  After  these  -victories, 
I  ks  continued  still  to  carry  on  the  war  with 

iciMu,  tliiefly  by  descents  on  their  coasts,  till  peace 
was  concluded,  in  the  reign  of  Artaxerxes,  the  son  of 
Xerxes. 

The  Spartans  were,  at  this  time,  the  acknowledged 
leaders  of  the  Greek  confederacy,  but  their  king,  Pau- 
sanias,  carrying  himself  proudly  and  contemptuously  to 
the  allies,  they  put  themselves  under  the  patronage  of 
Athens.  From  this  time  the  Athenians  held  the  de- 
cided ascendancy  at  sea,  and  over  those  Greek  states 
and  colonies  which  were  approached  by  sea.  At  first, 
they  used  their  influence  with  equity  and  moderation ; 
but  gradually  feeling  their  strength,  they  became  more 
haughty  in  Uieir  conduct,  and  more  dictatorial  in  ex- 
acting the  service  of  their  allies.  The  result  was, 
that  the  allies  of  the  Athenians  eventually  became 
subjects,  from  whom  the  Athenians  regularly  exacted 
tribute ;  but  they  were  impatient  subjects,  and  ready 
to  avail  themselves  of  any  opportunity  to  emancipate 
themselves. 

The  Spartans  eyed  the  growing  power  of  Athens 

with  jealousy,  and  were  prepared  to  embrace  the  first 

plausible  occasion  of  going  to  war  with  it     Such  an 

occasion  was  not  long  wanting.     The  government  of 

Athens  was  yearly  becoming  more  democratical,  and 

the  management  of  the  affairs  of  the  state  falling  under 

the  influence  of  demagogues ;  these,  to  obtain  influence, 

or  retain   it,  were  under   the    necessity  of  proposing 

popular  measures.     Cimon,  the  son  of  the  celebrated 

^jkliitiades,  himself  a  great  military  leader,  attained  to 

,,^ihe  chief  influence  in  Athens :  and  being  a  man  of 

,4mmense  property,  he  secured  his  popularity  by  spend- 

.  ing  it  freely  among  the  people.     Others,  who  followed 

■  him,  had  not  the  same  means  of  bribing  them;  but 

;they,  to  supply  this  defect,  proposed  to  the  people  to 

take  for  themselves  the  same  indulgences  out  of  the 

public  treasury.     They  voted  to  themselves  money  for 

attending  on  the  great  councils  of  the  nation.     This 

naturally  threw  the  power  over  public  affairs  into  tha 


nandfl  of  the  moet  worthless  of  tho  ponplri,  whose  eftr 
VM  always  open  to  whatever  propohuU  their  oraton 
mi{^t  nuJce,  for  the  purpose  of  pampering  their  idle* 
ness,  or  feeding  their  vanity ;  and  that  orator  who  flat- 
tered them  most  was  sure  to  be  the  most  popular,  and 
to  have  most  power.  In  these  circumstances,  nothins 
ooold  exceed  the  folly  or  the  flagitiousnesa  of  many  o? 
the  measures  adopted  by  the  Athenians.  Thus  corrupt- 
ed, they  bccamo  idle  and  dissolute ;  and  were  under  the 
necessity  of  supporting  themselves  by  exactions  made 
on  other  states.  This  roused  the  impatience  and  enmity 
of  their  allies ;  and  the  Laoedsemonians,  on  the  watra 
for  an  excuse  to  attack  them,  soon  found  one  in  the  dis- 
content of  the  Athenian  subjects. 

These  were  the  circumstances  that  led  to  the  cele- 
brated Peloponnesian  war,  which,  for  nearly  thirty 
Tears,  raged  in  Oreoce,  with  an  animosity,  a  rccklcM 
barbarity,  and  regardlcssncss  of  public  faith,  scarody 
to  be  paralleled  in  tho  history  of  any  other  oonntiy. 
On  the  one  side  were  ranged  all  the  states  of  Pelopon- 
nesus,  except  Argos  and  Achaia,  which  were  neutral; 
and  all  the  states  of  northern  Greece,  except  Thesaalv 
and  Acaruania.  On  the  other,  the  Athenians  had  with 
them  the  islands  and  maritime  towns.  At  the  head  of 
the  Peloponnesian  party  was  Lacedsemon,  which  was 
one  of  the  most  oligarchical  states  in  Greece ;  yet,  such 
bad  been  the  oppressive  conduct  of  republican  Athena 
to  all  those  states  that  were  under  its  power,  that  the 
Laoedsemonians  were  enabled  to  represent  the  war  aa 
one  waged  by  them  for  the  liberties  of  Greece.  The 
war  was  carried  on,  at  first,  by  inroads  of  the  Pelopon- 
nedans  into  Attica,  which  the  Athenians,  unable  to 
resist,  retaliated,  by  descents  on  the  coast  of  Pelopon- 
nesus. Pericles,  an  able  statesman  and  general,  was  at 
the  head  of  the  Athenian  affairs  at  the  commencement 
of  the  war ;  but,  in  the  second  year  of  it,  he  died,  and 
then  the  government  fell  into  the  hands  of  men  of  an 
inferior  description.  This  war  between  the  great  patron 
of  oligarchy  on  the  one  side,  and  of  democracy  on  the 
other,  kindled  strife  and  civil  war  in  many  of  those 
■tatM  of  Greece  in  which  the  partiss  wwe  nearly  bft- 


faaced.  The  oligarchical  parties  manoenvred  to  hring 
ttieir  states  into  connection  with  Lacedsemon,  that  they 
might  govern  through  means  of  their  influence;  and 
the  democratic  parties  wished,  for  a  similar  reason,  to 
be  connected  with  Athens.  In  some  of  these  civil  con- 
testa,  particularly  in  that  which  took  place  in  Corcyra, 
^he  scenes  of  treachery  and  cold  deliberate  cruelty  were 
hideous  beyond  description. 

Several  times,  when  one  of  the  parties  was  reduced 
to  straits,  overtures  of  peace  were  made,  but  rejected 
by  the  opposite  party ;  till,  in  the  tenth  year  of  the  war, 
a  temporary  peace  was  concluded.  It  was,  however, 
only  a  breathing  time;  and  the  struggle  soon  recom- 
menced. At  this  time,  the  affairs  of  Athens  were  con- 
siderably under  the  influence  of  a  young  man,  one  of 
the  most  remarkable  characters  of  Grecian  history— 
Alcibiades.  He  was  of  noble  birth,  of  great  wealth, 
great  talents,  most  accomplished  address;  but  artful, 
ambitious,  profligate,  and  utterly  destitute  of  principle. 
He  was  a  pupil  of  the  celebrated  philosopher,  Socrates, 
who  flourished  at  this  time.  Alcibiades,  impatient  of 
the  narrow  sphere  of  warfare  in  which  the  Athenians 
were  engaged,  prevailed  on  them  to  attempt  a  foreign 
eonquest  in  Sicily,  holding  out  to  them  many  plausible 
reasons  for  the  enterprise.  He  was  put  in  chief  com- 
mand ;  but  the  people  were  jealous  of  him.  He  had 
enemies  at  home,  who  plotted  against  him  in  his  ab- 
sence. One  result  was,  that  he  was  removed  from  the 
head  of  the  armament,  and  forced  into  exile ;  the  next 
result  was,  that  the  expedition  totaUy  failed,  and  its 
failure  involved  the  ruin  of  the  Athenian  fleet  and 
army.  The  Athenians  made  powerful  efforts  for  the 
maintenance  of  their  influence  and  their  liberty,  and 
might  probably  have  succeeded  in  recovering  their  pros- 
perity, had  not  the  commander  of  their  fleet  permitted 
himself  to  be  surprised  in  the  harbour  of  .^Igos  Pota- 
mos,  in  the  Hellespont,  by  the  Lacedaemonian  fleet, 
under  Lysander ;  when  the  Athenian  fleet  was  totally 
destroyed.  This  sealed  the  fate  of  Athens.  The 
G-reek  fleet  sailed  to  the  unhappy  city,  blockaded  it, 
•■dr  ml  kngtk  oomp«U«d  ih«  Athsniani  t«  lurrender 


JSiey  then  proofed  to  demoluh  the  wallfl,  wUdk 
q>eratioii  was  coDduot«d  to  the  sound  of  mu.sical  instra* 
menta — w  if  celebrating  the  reeoTery  of  the  libertiet 
of  Greece.  They  also  changad  the  oonstitation,  and, 
instead  of  a  republic,  put  it  under  the  command  of 
thirty  of  the  aristocracy ;  who  are  nsually  known  by 
the  designation  of  the  thirty  tyraats.  These  thii^ 
oligarchi^tA  soon  abused  their  power  so  maeb,  thst  t)ii>^ 
forced  into  exile  a  large  proportion  of  the  influential 
citizens;  and  the  people  submitting  with  reluctance  t«i 
their  oppressors,  the  exiles  under  Thrasybalo*  secretly 
assembled,  obtained  possession  first  of  the  port,  an^ 
afterwards  the  city,  and  proclaimed  anew  tho  demo- 
cratical  constitution,  B.  C.  401.  In  the  folio  wing  year, 
Conon  obtained  a  fleet  from  Artaxerxes  MnemoB,  fhe 
Persian  monarch,  with  which  he  defeated  the  La«e- 
dasmonian  fleet ;  and,  afterwards  sailing  for  Athens,  he 
rebuilt  the  walls,  and  thus  raised  Athens  to  nearly  its 
former  greatness.  It  was  at  this  time  that  the  Greek 
mercenaries  engaged  themselves  in  the  service  of  Cyrus, 
the  brother  of  Artaxerxes,  to  dethrone  that  monarch; 
in  which  expedition  Cyrus  was  killed,  and  the  Greeks, 
under  Xenophon,  performed  their'eelebrated  retreat. 
Meanwhile,  the  contests  between  the  oligarchies  and 
the  democracies  of  the  Greek  states  were  proceeding 
with  their  usual  violence.  In  the  midst  of  one  of  these 
struggles  in  Thebes,  two  men  ci  singular  talents  attained 
to  the  chief  influence ;  placed  their  city,  for  a  time, 
at  the  head  of  the  aff'airs  of  Greece ;  and  permaneBtiy 
changed  the  relative  position  of  its  diflferenl  packies. 
These  were  Epaminondas  and  Pelopidae.  The  demo- 
cratic party  being  predominant  in  Thebes,  a  war  broke 
out  between  them  and  Lacedsemon,  in  which  Epami- 
nondas, by  a  change  in  the  usual  mode  of  conducting 
battles,  totally  defeated  the  Spartan  army  wit  r 

force.     This  first  of   those  battles,   which    I 
power  of  Sparta,  was  fought  at  Leoctra,   B.  C.       i 
EpaminondM  afterwards  invaded  the  Laoonian  t*-rri- 
r&Taged  the  country,  and  built  a  city  in  the   i 
hood  of  Sparta,  which  he  called  Messene,  and  ^».     ■•  .v> 
ths  J&lMSfaoiaua,  whom  th*  Spartans  had  Iwpt  fior  weral 
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wtaricB  in  tha  most  rigorous  bondage.  This  proTe^ 
an  effectual  curb  on  the  power  and  prosperity  of  Lace- 
daemon.  The  war  still  continuing,  Epaminondas  again 
entered  the  Peloponnesus,  aud  again  defeated  the  Lace- 
dwmonians,  near  Mantinea,  B.  C.  301.  Thus  the 
Spartans  were  deprived  of  that  preponderating  influ- 
ence which  they  had  exerted  over  the  affairs  of  Greece 
for  nearly  fire  hundred  years;  but  Epaminondas  wag 
himself  killed  at  that  battle;  and,  with  him,  vanished 
the  power  of  Thebes. 

Meanwhile,  JMaoedon,  hitherto  scarcely.,  known  in 
Grecian  history,  was  rising  to  power  and  eminence. 
Philip  came  to  the  throne,  B.  C.  360.  The  situation 
of  parties  in  Greece  furnished  him  with  a  favourable 
opportunity  of  interfering  with  its  affairs.  By  a  series 
of  able  manoeuvres,  partly  military  and  j)ai-tly  diplo- 
matic, he  gradually  extended  his  influence,  till  he  was 
elected  general  of  the  combined  Greek  army.  It  was 
to  resist  his  growing  influence,  that  the  celebrated  De- 
mosthenes exerted  his  unexampled  eloquence.  At  length 
Athens  and  Macedon  came  into  direct  conflict  with  one 
another;  and  the  result  was,  that  the  Athenian  army 
was  defeated  at  Chacronea.  This  battle,  which  annihi- 
lated for  ever  the  independence  of  the  Greek  states,  was 
fought,  B.  C.  338. 

Fhtlip  was  now  the  first  potentate  of  Greece,  and 
began  almost  immediately  to  make  preparations  for  in- 
vading Persia  with  the  united  Greek  army.  But,  in  the 
midst  of  his  preparations,  he  was  assassinated  by  a  young 
Macedonian  of  rank,  leaving  his  crown  and  his  enters 
prise  to  his  son  Alexander. 

On  Alexander's  coming  to  the  throne,  his  first  oare 
was  to  establish  his  authority  in  Greece.  Some 
symptoms  of  resistance  to  him  were  manifested  in 
Athens  and  Thebes;  but  he  suddenly  appeared  in  the 
heart  of  Greece  with  an  army,  and  crushed  all  opposi- 
tion. Thebes  held  out  against  him;  but  a  skirmish 
taking  place  between  his  troops  and  the  Thebana, 
before  the  walls  of  the  city,  which  brought  on  a  general 
engagement,  the  Thebans  wcrj;  defeated  and  fled.  The 
troops  of  Alexander,  following  cUmIv.  entered  the  citj 
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•loDff  with  them;  and  the  soldiers,  finding  themseWe* 
within  tho  city  without  any  control,  and  many  of  them 
belonging  to  cities  over  which  the  Thebans  had  d<^ 
mineered  with  the  utmost  pride  and  insolence,  began 
an  indiscriminate  massacre,  and  ultimately  levelled  the 
city  to  the  ground — murdering,  or  making  slaves  of  all 
the  inhabitants.  This  execution  struck  terror  into  the 
rest  of  Greece,  and  enabled  Alexander  to  carry  for- 
ward his  scheme  of  the  invasion  of  Persia,  without  in- 
terruption. 

Alexander  then  crossed  the  Hellespont,  B.  C.  884, 
into  Asia  Minor.  There  he  was  met  by  the  Persian 
troops,  whom  he  defeated  at  the  passage  of  the  Grani- 
cos;  and  thus  cleared  his  way  to  the  possession  of  the 
whole  of  Asia  Minor.  After  arranging  the  affairs  of 
Asia  Minor,  he  proceeded  towards  Syria,  and,  crossing 
Mount  Taurus,  encountered  the  Persian  army  undar 
Darius  Codomanus,  at  Issus,  and  totally  defeated  ii. 
He  then  proceeded  along  the  sea-coast  of  Syria,  poi^ 
seaaing  himself  of  the  various  towns  on  his  route.  Hi* 
was  resisted  by  Tyre,  but,  after  a  siege  of  two  years, 
took  it  by  storm,  and  destroyed  it.  He  then  proceeded 
to  Egypt,  which  fell  easily  into  his  hands;  and  there  he 
founded  the  city  of  Alexandria.  Having  settled  the 
affairs  of  Syria  and  Eg}-pt,  he  proceeded  eastward  to- 
wards Persia,  where  the  Persian  king  had  been  preparing 
an  army  to  resist  him.  The  two  armies  met  at  Ganga- 
mala,  near  Arbela,  on  the  east  of  the  Tigris;  where  the 
Persian  army  was  again  defeated,  and  thus  the  fjftte  of 
Asia  was  decided.  Darius  fled  to  Ecbatana,  and  after- 
wards to  Bactria,  where  he  was  assassinated. 

Alexander  then  took  possession  of  Babylon.  He 
afterwards  occupied  himself  in  subduing  some  of  the 
neighbouring  tribes.  He  crossed  the  Indus,  and  gained 
some  victories  over  the  people  that  inhabited  these 
regions.  But  here  his  soldiers  mutinied,  refusing  to  ac- 
company him  further,  so  that  he  was  under  the  neoes- 
tiity  of  returning  westward.  He  came  to  Babylon, 
where  he  died  of  fever,  supposed  by  some  to  haTeDMB 
ioMoed  by  poison,  B.  C.  322. 
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RoMS. — ^From  the  time  that  Rome  became  a  repub- 
lic, ita  history,  for  several  centuries,  »s  occupied  chiefly 
by  dissensions,  similar  to  those  in  Greece,  between  tiie 
patricians  or  nobles,  and  the  plebeians  or  people,  and  by 
wars  for  supremacy  with  the  neighbouring  states.  The 
general  tendency  of  the  movements  that  were  taking 
place  in  the  city  was  towards  a  democracy.  The  pa- 
tricians had  assumed  to  themselves  the  exclusive  gov 
emment  of  the  people ;  but  the  people,  as  they  came  to 
understand  their  importance  and  weight,  gradually  vin- 
dicated their  own  rights.  In  one  of  these  contests,  an 
army  in  the  field  deserted  the  consuls,  and  encamped  in 
the  vicinity  of  Rome ;  and  the  patricians  were  reduced 
to  the  humiliating  necessity  of  proposing  terms  to  the 
plebeians. 

The  chief  incident  of  importance,  in  this  part  of  Ro- 
man history,  is  the  invasion  of  the  Gauls.  Brennus  had 
attacked  one  of  the  northern  states,  that  were  in  treaty 
with  the  Romans.  The  Romans  interposed  for  the  as- 
sistance of  their  allies.  The  Gauls  and  Romans  came 
to  a  battle,  near  the  city  of  Rome.  The  Roman  army 
was  entirely  defeated,  the  city  taken  and  burned,  and 
the  Capitol,  or  citadel,  closely  besieged.  The  Romans 
were  constrained  to  purchase  the  retreat  of  the  Gauls, 
(B.  C.  385,)  by  giving  them  one  thousand  pounds  of  gold. 
This  was  during  the  reign  of  Artaxerxes  Mnemon,  king 
of  Persia.  It  was  not  till  the  year  266,  B.  C.  that  the 
Romans  were  masters  of  all  Italy. 

Carthage. — This  city  was  still  growing  in  opulence 
and  power.  It  was  busily  engaged  in  attempting  to 
make  conquests — the  chief  object  of  its  military  opera- 
tions being  Sicily,  The  object  of  the  Carthaginians 
was  to  obtain  possession  of  that  island ;  but  in  that  they 
never  succeeded.  The  sea-coasts  of  Sicily  were  colo- 
nized by  Greeks;  and  they,  partly  by  their  superior 
military  tactics,  and  partly  by  obtaining  aid  from  Greece, 
frustrated  every  attempt  of  Carthage,  powerful  as  she 
was,  to  enslave  them. 


rBOM  THE  DEATH  OF  ALEXANDER,  B.  0.  828,  TO 
THE  BIKTH  OF  CHRIST. 

MuxmeUTf  haviDg  died  a  young  man,  left  no  children 
capable  of  aasuming  the  government  of  his  empire. 
This  oiroumMtanoe  immediately  led  to  cabala  and  in* 
trigues  among  bi^  principal  offioera — the  object  of  which 
was,  to  secure,  caub  for  himself,  as  great  a  share  of  the 
empire  as  posMble.  At  first,  an  attempt  was  made  to 
erect  a  govemmeut  in  the  name  of  one  of  Alexander's 
children,  with  one  of  the  Macedonian  generals  for  his 
protector;  the  provinces  being  distributed  among  other 
generals,  as  governors.  The  central  government,  how> 
ever,  wanted  strength  to  keep  the  governors  in  subor- 
dination. Every  one  soon  sought  not  only  to  make 
himself  an  independent  prince,  but  to  seize  on  bia  neigh- 
bour's territory.  Then  followed  a  scene  of  confusion,  of 
treaobery,  and  of  bloodshed,  such  as  the  world  has 
aoaroely  ever  witnessed.  One  of  the  first  results  was, 
that  the  whole  family  of  Alexander  were  successively 
murdered.  Olympius,  his  mother,  the  wife  of  Philip, 
perished  by  the  hand  of  the  executioner.  At  length, 
after  nearly  all  of  the  generals  of  Alexander  had  fallen 
in  battle,  or  bad  been  murdered,  the  result  of  the 
struggle  was  the  partition  of  the  empire  into  four 
kingdoms,  as  predicted  by  Daniel  the  prophet.  To 
Ptolemy  Lagus  were  allotted  Eg)'pt,  Lybiu,  Arabia, 
Coilo-Syria,  and  Palestine.  To  Oassander,  the  sod  of 
Antipater,  (whom  Alexander  had  left  in  Greece,  to 
watch  over  his  interests  there,)  were  allotted  Mace- 
donia and  Greece.  To  Lysimacbus,  Thraoe,  Bithynia, 
and  some  other  Asiatic  provinces;  and  to  SeleacuH,  all 
th%  other  parts  of  Asia,  as  far  as  India.     But  h 

these   four  kingdoms  were   thus  formed  ou 
pi  re,  there  was   no  cessation  ot 
uary,  there  were  almoatperpetnal  \^  g 

them,  till  they  were  all  swallow^  up  by  the  iioman 
empire. 


BfRiA. — The  arrival  of  Seleucus  at  Babylon,  B.  0 
812,  to  take  possession  of  the  eastern  provinccB-  of 
Alexander's  empire,  after  having  been  obliged  by 
Antigonus  to  fly  to  Egypt,  is  called  the  era  of  the 
Seleucidse,  which  word  means  the  descendants  of  Se- 
lencns ;  and  was  the  era  which  was  long  in  use  in  the 
Blast  for  computing  time. 

Scieucus  was  a  prince  of  great  talent,  and  much  be- 
loved by  his  subjects  for  his  great  clemency.  He  was 
at  war  with  Antigonus  as  soon  as  he  came  to  the  throne ; 
and  at  length  succeeded  in  defeating  and  slaying  him  in 
battle,  at  Ipsus.  He  and  Lysimachus  were  now  the  only 
sm^nving  generals  of  Alexander.  When  both  were  about 
seventy  years  of  age,  they  went  to  war  with  one  another, 
and  Lysimachus  was  slain.  Soon  afterwards,  Seleucos 
himself  was  treacherously  murdered.  Seleucus  built 
many  cities,  sixteen  of  which  he  named  Antioch,  after 
the  name  of  his  son,  the  most  celebrated  of  which  was 
Antioch  in  Syria  on  the  Orontes;  several  he  named  Se- 
lencia,  from  his  own  name,  and  several  Apamia,  from 
the  name  of  his  wife.     Seleucus  was  succeeded  by 

Antiochus  Soter,  who  reigned  nineteen  years,  and  was 
succeeded,  B.  C.  261,  by  his  son, 

Antiochus  II.,  or  Tlieos. — Having  divorced  his  wife, 
Laodice,  for  Berenice,  daughter  of  Ptolemy,  king  of 
Egypt;  and  on  the  death  of  Ptolemy,  having  put  away 
Berenice,  and  taken  back  Laodice ;  the  latter,  to  secure 
herself  from  farther  disgrace,  poisoned  him,  and  raised 
her  son,  Seleucus,  to  the  throne,  B.  C  246. 

Seleucus  II.,  or  Calinicus,  with  his  wicked  mother, 
then  put  Berenice  and  her  son  to  death;  which  so  en- 
raged her  brother,  Ptolemy,  that  he  invaded  the  do- 
minions of  Seleucus,  and  getting  Laodice  into  his  hands, 
put  her  to  death.  Seleucus  embarked  in  an  expedition 
into  Parthia,  where  he  was  defeated,  taken  prisoner, 
and  after  four  years'  captivity,  died.  He  was  suc- 
ceeded by 

Seleucus  III.,  or  Ceraunus,  who,  after  reigning  one 
jear,  was  poisoned  by  two  of  his  officers. 

Antiochutj    somamed    the    Great,   succeeded    faim. 


IM 

His  reign  wa«  a  oontiaued  series  of  w»r«  wWK  <l>. 
IHigbbouriDg  princes,  particularly  Ptolcoi}-  I 
king  of  Egypt,  and  Arsaces,  king  of  Parthia,  »uiy^ii  i,u 
to  DO  important  or  permanent  remilt  His  reign  is  re- 
markable for  having  first  given  occasion  to  tl  !! 
to  interfere  in  the  affairs  of  the  East.  Pt< 
of  Egypt,  dying  and  leaving  a  son  only  five  years  old 
to  succeed  nim,  Antioohus  formed  a  conspiracy  with 
Philip,  kins  of  Macedon,  to  seize  on  his  dominions 
Upon  this,  the  Alexandrians  sent  to  Rome  for  protection, 
which  was  readily  granted;  and  Antioohus  was  required, 
on  the  authority  of  the  lloman  republic,  to  desist  from 
his  attempt  ou  Egypt.  Antioohus,  afterwards,  on  the 
advice  of  Hannibal,  the  celebrated  Carthaginian  gene- 
ral, made  war  with  the  liomans;  but  was  ultimately 
defeated,  and  was  obliged  to  purchase  peace  on  the 
most  ignominioiis  terms.  Antioohus  was  afterwards 
slain,  when  he  was  attempting  to  rob  the  temple  of 
Jupiter  at  Elymais. 

•SeUucus  IV.,  Hurnamed  Philapalorf  succeeded  him, 
B.  C.  187.  After  a  reign  of  twelve  years,  he  died, 
leaving  his  throne  to 

Antiochus  IV.,  surnamed  Epiphanety  one  of  the  most 
blood-thirsty  and  barbarous  tyrants  that  ever  disgraced 
any  throne.  The  llomans  now,  in  effect,  gave  laws  to 
Syria,  so  that  when  Antiochus  hesitated  about  obeying 
some  of  the  commands  of  the  Senate,  the  Roman  am- 
bassador drew  a  circle  around  him,  and  insisted  on  re- 
ceiving an  answer  before  he  should  leave  that  spot.  It 
was  this  prince,  who,  by  his  outrageous  persecution  of 
the  Jews,  drove  them  to  exasperation,  and  stirred  up 
that  successful  resistance  of  his  authority,  which  is  re- 
corded in  the  two  books  of  Maccabees.  In  the  midst 
of  this  Jewish  war,  he  weut  on  an  expedition  to  the  ElasL 
In  his  absence,  his  generals  were  defeated  by  the  -T 
on  which,  he  hastened  back  to  revenge  himself 
them ;  but  died  miserably  on  his  journey. 

After  his  death,  the  Syrian  throne  fell  a  prej  U 
a  succeadon  of  usurpers  and  impoatora,  who  rapidly 
liaUoved    one    another,  and   whoM   namet  it  ia  nok 
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neeeflBary  to  record.  The  last  of  them  was  AntCockm 
A$iaHru$.  In  his  reign,  Pompej,  the  Roman  general, 
overran  his  dominions  and  reduced  Syria  to  a  Roman 
province,  B.  C  65. 

Egypt. — Ptolemy  Lagus,  afterwards  Soter,  who  ob- 
Uuned  as  his  share  of  Alexander's  empire,  Egypt  and 
the  neighbouring  countries,  reigned  thirty-nine  years. 
He  greatly  embellished  the  city  of  Alexandria,  which 
he  made  the  capital  of  his  dominions.  He  was,  like 
Seleucns  I.,  the  best  of  his  race.  He  died  about  284 
years  B.  C-,  and  was  succeeded  by 

Ptolemy  Philaddphus. — The  most  important  events 
of  the  reign  of  this  prince  were,  his  founding  the  cele- 
brated Alexandrian  library ;  his  causing  the  Sacred 
Scriptures  of  the  Jews  to  be  translated  into  Greek, 
which  translation  is  still  extant,  under  the  name  of  the 
Septuagint  Version,  from  the  tradition  that  seventy  per- 
sons were  employed  in  executing  it ;  and  his  opening  a 
port  on  the  western  side  of  the  Red  Sea,  by  which  he 
drew  the  commerce  of  the  east  from  Tyre,  to  Alexan- 
dria, his  capital.  He  was  the  first  Egyptian  king  who 
entered  into  an  alliance  with  the  Romans. 

Ptolemy  Euergetes. — -This  name,  which  signifies  bene- 
factor, was  given  to  him  by  the  Egyptians,  because  he 
restored  to  them  the  idols,  which  had  been  carried  away 
by  Cambyses  into  Persia.  In  a  war  with  Antiochus 
Theos,  king  of  Syria,  he  proved  successful ;  and  great- 
ly enlarged  his  dominions  towards  the  east.  He  also 
extended  his  kingdom  southward,  on  both  sides  of  the 
Red  Sea,  even  to  the  straits  of  Babelmandel.  He  died 
in  the  twenty-seventh  year  of  his  reign,  B.  C.  221. 
During  these  reigns,  the  Jews  enjoyed,  at  Alexandria, 
the  same  privileges  with  the  Macedonians;  and  this 
induced  great  multitudes  of  that  nation  to  settle  there. 
Ptolemy  Euergetes  was  succeeded  by 

Ptolemy  Philopator,  who  began  his  reign  by  the 
murder  of  his  brother  Magas;  and  then  gave  himself 
ap  to  universal  licentiousness.  His  kingdom  fell  into 
confusion,  and  continued  so  until  his  death,  B.  C  204. 


IM 

The  Jewf  were  threatened  in  this  reign  with  eztiim* 
tiAB,  for  refbeiuB  to  wonhip  the  Egyptian  idoU;  bat 
were,  as  their  hiatorianH  say,  miraculoualy  preacrred, 
and  restored  to  their  privileges. 

Ftoltmy  Epiphana  succeeded  him,  when  he  was  an 
infant  of  five  years  old.  Scipio  had  just  defeated  the 
Carthaginians,  and  forced  them  to  humiliating  terms  of 
peace ;  and  the  young  king  was,  as  has  already  been 
mentioned,  threatened  by  the  kings  of  Syria  and  Maoe- 
don  ;  but  the  Alexandrians  placed  him  under  the  pro- 
tection of  the  Honians.  Ptolemy,  on  <-'»ininj3r  of  age^ 
by  his   raal-adniinistrution,  drove  the  ix   into 

rebellion.     He,   however,  crushed  the  w,   and 

after  having  granted  terms  of  peace  to  the  revolted 
nobles,  put  them  all  to  death.  He  wuk  soun  after 
poisoned,  li.  C.  181,  and  thus  left  his  '  to 

Flolfmy  Phi/ometrr,  a  child  of  six  _> ^.  i,  under 

the  tuition  of  his  mother  Cleopatra.  In  a  war  whioh 
he  had  with  the  kings  of  Syria,  towards  the  beginning 
of  his  reign,  he  was  made  prisoner ;  and  this  induoed 
the  Alexandrians  to  raise  his  brother, 

Ptdrmif  Fhy$rony  to  the  throne. — Ptolemy  Philometer, 
however,  recovered  his  liberty;  and  the  tw  '  ■  rs 

at  first  united  in  opposition  to  Antaocbun  ..s, 

who  was  seeking  an  opportunity  of  aval'  >clf  of 

the  di.stracted  state  of  the  kingdom,  to  •  -easion 

of  it.     Antiochust  then  proposed  \<  t ;  but 

was  prevented  from  doing  so,  byth'  'if  the 

Bomans.     Philoroeter  was  one  of  the  t  a  race; 

and  Physcon,  one  of  the  very  worst.      L  ■  sanc- 

tion of  the  liomans,  Philometer  reigned  in  Egypt,  and 
Physcon  in  Libya  and  Cyrene.  Philometer  was  slain 
'in  battle  with  Demetrius,  king  of  Syria,  and  Cleopatca, 
bis  queen,  attempted  to  secure  the  lungdom  for  her  son : 
but  Physcon  making  pretentions  to  it,  he  married  her, 
and  then  murdered  her  son  in  her  arms.  The  remain- 
der of  his  reign  waa  a  continual  series  of  the  moat 
revolting  crimes.  VLo  died,  B.  C.  117,  and  wai  suo- 
ceed''l  by 

Hoiemy  Lathyrut. — Cleopatra,  mother  of  lAthynia, 
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attempted  to  govern  him  and  the  kingdom  at  the  8am« 
time;  but  finding  him  not  snfBciently  tractable,  she 
instigated  the  Alexandrians  to  drive  him  from  the 
throne,  and  to  place  his  younger  brother  Alexander 
npon  it.  He,  finding  his  mother's  dictation  insupport- 
able, caused  her  to  be  murdered.  He  was  then  driven 
from  the  throne  by  the  people,  who  would  not  have  a 
matricide  for  their  king ;  and  Lathyrus  was  recalled. 
Thebes  was  one  of  the  cities  which  had  rebelled 
agaiust  Lathyrus,  and  it  continued  to  resist  him; 
but,  after  a  three  years'  siege,  he  took  it,  and  gave 
it  up  to  plunder  and  devastation :  so  that  it  never 
afterwards  recovered  its  former  Influence  and  splen- 
dour. On  the  death  of  Lathyrus,  he  was  succeeded 
by 

Alexander  U.,  under  the  protection  of  the  Romans, 
among  whom  he  had  lived.  The  Alexandrians  had,  in 
the  mean  time,  chosen  Cleopatra  for  their  sovereign ; 
and  on  the  arrival  of  Alexander,  it  was  agreed  that  he 
should  marry  her.  This  was  done,  but  nineteen  days 
afterwards,  he  murdered  her;  and  afterwards  con- 
tinuing to  perpetrate  the  most  horrible  crimes,  the 
people  rose  up  against  him,  and  obliged  him  to  flee  for 
protection  to  Pompey,  the  celebrated  Roman  general. 
He  soon  afterwards  died,  leaving  all  his  rights  to  the 
Roman  people,  declaring  them  to  be  the  heirs  of  his 
kingdom. 

Pfofemy  Auletes  was  heir  to  the  throne;  and  en- 
deavoured to  obtain  possession  of  the  kingdom,  by  the 
consent  of  the  Roman  Senate,  among  whom  he  ex- 
pended large  sums  of  money.  After  many  disappoint- 
ments, he  at  length  obtained  the  crown,  and  held  it  for 
four  years.  On  his  death,  he  left  a  son  and  two  daugh- 
ters under  the  tuition  of  the  Roman  people.  One  of 
these  daughters  was  the  celebrated  Cleopatra,  who 
makes  so  conspicuous  a  figure  in  the  civil  wars  of  Rome. 
"With  Cleopatra  ended  the  race  of  the  Ptolemies,  who 
had  reigned  over  Egypt  for  the  space  of  two  hundred 
and  ninety-four  years.  Egypt  then  became  a  province 
of  the  Roman  empire. 


In  the  other  two  kingdoms,  namely,  Thraok  and 
Macedon,  into  which  Alowindcr's  empire  waa  dirided, 
no  events  affecting  the  general  history  of  the  world 
took  place,  except  .such  us  were  connected  with  the  his- 
tory of  Rome,  till  they  were  both  swallowed  up  in  that 
all-absorbing  empire.  '  We,  therefore,  proceed  to  give  a 
brief  view  of  the  history  of 

BoME,  from  the  aee  of  Alexander,  till  the  advent 
of  the  Saviour  of  the  World.  The  last  and  most 
formidable  oncmy  that  the  Romans  met  with,  in  their 
wars  to  obtain  the  sovereignty  of  Italy,  wan  Pyrrhus, 
king  of  Epirus.  Ho  was  brought  into  Italy  by  the 
Samnitcs  and  Tarentines,  to  assist  them  against  the 
Romans ;  and  it  was  uot  till  after  a  six  years'  war,  that 
the  Romans  were  able  to  expel  him.  Pyrrhus  was 
killed  at  the  siege  of  Argos,  B.  C.  272 ;  after  which, 
the  unsubdued  states  of  Italy  submitted  to  Rome. 

Soon  after  this,  the  Romans  were  engaged  in  the 
first  war  with  the  Carthaginians  ;  tt«nn!ly  cnllofl  the 
first  Punic  War,  from  the  Cm  'or 

Phoeni,  which  they  had,  as  i       ^  ;Ho 

Phoenicians.  This  war  was  occasioned  by  the  ('.irtiiu- 
ffiuians  having  possession  of  part  of  Sicily,  and  grasp- 
ing at  possession  of  the  rest.  The  Mamertincs,  having 
been  defeated  by  Hicro,  king  of  Syracuse,  and  reduced 
to  great  distress,  had  resolved  to  surrender  the  city  of 
Messina   to   him ;    when    Hannibal,  the    Carthaginian 

Sencral,  obtained  possession  of  it  by  stratagem.  The 
lamertines  called  in  the  assistance  of  the  Romans; 
and  thus  brought  Rome  and  Carthage  into  direct  colli- 
sion. The  war  continued  twenty-four  years ;  and  ended 
in  the  Romans  obtaining  possession  of  Sicily,  and 
forcing  the  Carthaginians  to  conclude  a  peace  on  very 
disadvantageous  terms. 

The  interval    between  the  first   and   f  nic 

Wars,  was  occupied  in  subduing  some  tm  <  aly 

that  had  revolted ;  and  also  in  taking  possession  of 
Corsica,  Sardinia,  and  Malta.  The  second  Pimio  War 
was  purposely  provoked  by  the  younger  Hannibal,  now 
general  of  the  Carthaginian  army.     He  found  a  pro* 
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text  for  attacking  Saguntum,  a  city  in  alliance  with 
Rome.  The  Romans  remonstrated,  but  in  vain;  and 
war  was  the  consequence.  Hannibal,  having  taken 
measures  for  securing  Africa  and  Spain,  crossed  the 
Pyrenees,  and  then  continued  his  march  to  tlie  Rhone. 
Tnia  he  passed,  in  the  face  of  some  opposition  from  the 
Gauls;  and  then,  scaling  the  Alps  with  his  army,  he 
descended  into  the  plains  of  Italy.  There,  by  a  series 
of  able  measures,  military  and  diplomatic,  he  maintain- 
ed himself  for  sixteen  years ;  defeated  the  Romans  in 
several  pitched  battle?, — namely,  at  Ticinium,  at  Trebia, 
at  Thrasymene,  and  at  Cannae ;  and  brought  Rome 
itself  into  the  most  imminent  danger.  Had  he  been 
supported  by  his  country,  as  its  interests  required,  he 
probably  might  have  turned  the  scale  permanently  in 
its  favour.  But  an  envious  faction  at  home  refused 
him  the  necessary  supplies ;  and,  for  a  considerable 
time,  he  could  do  little  more  in  Italy  than  maintain  his 
ground.  At  length  Scipio,  the  Roman  general,  after 
defeating  the  Carthaginian  forces  in  Spain,  passed  over 
to  Africa,  and  threatened  Carthage  itself.  Hannibal 
was  then  recalled  to  defend  his  native  city.  He  left 
Italy  with  regret,  and  contrary  to  his  own  judgment. 
He  encountered  Scipio  at  Zama ;  but  his  army,  consist- 
ing chiefly  of  mercenaries,  was  unequal  to  the  army 
which  Scipio  commanded,  and  was  defeated,  B.  C.  196. 
Peace  was  then  made  on  terms  for  Carthage  still 'more 
humiliating. 

The  Romans,  however,  were  not  satisfied  with 
humbling  this  rival  republic.  It  was  a  favourite  max- 
im with  some  of  their  statesmen,  that  Carthage  should 
bo  overturned.  An  opportunity  soon  occurred  of  re- 
newing hostilities.  The  Carthaginians  were  anxious 
to  avoid  war,  and  made  many  extraordinary  conces- 
V'us ;  but  nothing  would  satisfy  the  Romans.  They 
^  roposed  that  Carthage  should  be  destroyed,  and  a  city, 
to  accommodate  the  inhabitants,  built  ten  miles  inland. 
This  proposal  drove  the  Carthaginians'  to  despair,  and 
they  determined  to  resist  to  the  uttermost.  The  city 
was  besieged  ;  the  people  defended  themselves  with  the 
greatMt  resolution ;  but,  being  betray«d  by  on*  of  their 
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own  citisons,  the  dty  was  taken  by  storm,  and  destroy- 
ed,  B.  C.  146. 

The  manner  in  which  the  Romans  were  led  to  ioter 
fero  in  the  aSaira  of  Kgypt,  on  the  accession  of  Ptolemy 
Philometcr,  has  already  been  related. 

Similar  causos  led  to  their  interference  in  the  affain 
of  Greece.  After  the  death  of  Pyrrhus,  king  of  Epi- 
ruB,  the  Macedonian  kings  resumed  their  authority  over 
Greece.  An  effort  was  made  by  a  confederacy  among 
the  Greek  states,  called  the  Achaean  league,  to  assert 
their  liberties ;  but,  in  consequence  of  their  mutual 
jealousies,  and  want  of  good  faith,  they  never  shook  off 
the  shuckics  in  which  Philip,  the  father  of  Alexander, 
had  bound  thcin.  At  length,  the  ambition  of  the 
Macedonian  king  induced  him  first  to  enter  into  a 
league  with  Hannibal,  and  afterwards  to  engage  in  an 
enterprise  against  Egypt,  which  was  nndcr  the  protec- 
tion of  the  lloutans.  Tbeso  aggressions,  together  with 
an  application  for  protection  from  Athens,  induced  the 
Senate  to  declare  war  against  Macedon,  B.  C  200. 
This  contest  Ia^ited  four  years,  when  Philip,  having 
been  defeated  by  the  consul  Flaminius,  agreed  to  peaoil 
Philip  died  B.  C.  179,  being  in  the  inter\   "  "Q 

the  second  and  third  Punic  Wars,  and  durin .  sa 

of  Antiochus  Epiphanes,  king  of  Syria.  J'trscUij,  his 
son,  succeeded  him,  and  immediately  began  to  make 
preparation  for  war  with  Rome.     The  Romans,  antici- 

Sating  him,  sent  an  army  against  Macedon.  Perseus  at 
rst  defeated  the  Romans  ;  but  was  ultimately  defeated 
by  the  consul,  Paulus  ./^milius.  When  the  Romans 
iSrst  defeated  Philip,  they  proclaimed  freedom  to  Greece; 
and  the  infatuated  Greeks  exulted  as  i^  thev  were  really 
free.  They  seem  to  have  forgotten  that,  by  receiving 
their  freedom  from  Rome,  they  put  it  in  the  power  oi 
Rome  to  take  it  away.  Accordingly,  in  the  same  year 
that   the    Romans     '  1    Carthage,    their    eonsid 

Mummius  dcstroyci  ;  and  reduced  Greece  to 

the  rank  of  a  Roman  pro\iucc,  B.  C  14 G. 

Not  long  after  this,  a  contest  commenctd  between 
the  patricians  and  plebeians,  which  ended  not,  till  it 
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»n'      .■ '  -    V.      ."w,v.  i-..  -.1. 

had  effected  the  rain  of  the  repablic.  Tiberius  Grracchas, 
a  tribune,  proposed  to  revive  the  Agrarian  or  Sempro- 
nian  law,  by  which  no  citizen  was  permitted  to  hold  above 
five  hondred  acres  of  conquered  lands.  This  attempt 
so  irritated  the  senators,  that  during  the  tumult  of  an 
election,  they  assassinated  Gracchus,  and  three  hundred 
of  his  partisans.  His  brother  Caius  Gracchus,  when 
tribune,  made  a  similar  attempt;  and  on  his  return  to  a 
private  station,  was  persecuted  to  death.  Thus  was  be- 
gun, by  the  senators,  that  system  of  persecution,  which 
very  soon  fell  most  heavily  upon  themselves.  In  the 
meanwhile,  however,  the  republic  continued  to  be  suo- 
eessful  in  its  foreign  wars;  and  country  after  country 
was  annexed  to  the  empire  by  conquest,  or  by  treaties, 
or  by  the  bequests  of  sovereign  princes. 

The  next  important  transaction  in  which  the  Komans 
were  engaged,  was  the  war  against  Jugurtha,  king  of 
Numidia.  He  had  come  to  the  throne  by  the  murder 
of  his  uncle's  sons,  Hiempsal  and  Adherbal.  An  ap- 
peal was  made  to  the  Romaus  against  the  treachery 
and  oppressions  of  Jugurtha;  and  they  made  war  on 
him,  and  ultimately  took  him  prisoner,  and  brought 
him  to  Home;  where  he  was  strangled  in  the  prison. 
In  this  war,  the  celebrated  Marius  first  distinguished 
himself. 

The  Cimbri  and  Teutones,  threatening  to  cover  Italy 
with  desolation,  Marius  was  sent  against  them,  and  de- 
feated them  with  immense  slaughter. 

But  the  ambition  and  revengeful  spirit  of  Marius 
iMTOught  innumerable  calamities  upon  the  republic.  He 
proposed  again  the  execution  of  the  Agrarian  law, 
relative  to  the  lands  recently  recovered  fi^m  their 
enemies.  This  produced  the  social  war — so  called, 
because  it  was  a  war  of  the  Italian  states  upon  Rome, 

E)rovoked  by  the  operation  of  the  Agrarian  law.  It 
asted  three  years ;  and,  after  a  slaughter  of  more  than 
three  hundred  thousaud  men,  the  Senate  succeeded  in 
patting  a  stop  to  it,  by  granting,  in  part,  the  demands 
of  the  allies,  B.  C  87.  .   =- ;. 

The  next  important  war  in  which  the  Romans  were 
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«B^^aged,  wu  thai  with  Mithndjttes,  king  of  Pontaa. 
This  prinoe  obUiDed  potaeinon  of  Phrygia,  by  bribiag 
one  oi  the  Roawa  generals.  He  waa  driven  out  of  it 
by  Sylhi;  and  this  expulsion  laid  the  foundation  of  da> 
termincd  enmity  to  the  Romana.  He  proTcd  one  of  the 
most  formidable  enemies  they  erer  had.  He  waa,  how- 
oyer,  subdued,  and  forced  to  ane  for  peaoe.  Bat  thii 
war  waa  the  occasion  of  more  diaaatroua  ooonqaeaoaa  to 
the  state,  than  the  reaistanoe  of  Blithridatea.  Sylla  and 
Marius  contended  for  the  privilege  of  ooodaetaag  the 
war,  which  was  likely  to  provo  lucrative.  Marina  gatnad 
the  popular  interest,  and  waa  appointed  to  the  command; 
but  Sylla,  n  '  >  Rome,  with  six  legions,  proaoribed 

Marius,  aiiu  <>f  his  adherents,  who  fled.    Sylla, 

now  deeming  himself  secure,  returned  to  proaeonto  the 
war  with  Mithridates;  but  Marius  returned  to  Booml 
maaaaered  great  numbers  of  citizens  and  diatingniihed 
•enatora,  and  abrogated  the  laws  of  Sylla.  Mariua  then 
oanaed  himself  to  be  elected  oonaul  with  Cinna;  but 
eunrived  his  election  only  sixteen  days. 

Italy,  on  Svlla's  return,  became  the  theatre  of  civil 
war;  in  which  Carbo,  the  consul,  and  the  younger 
Marius  were  slain.  Sylla,  evemrhero  victoriooa, 
entered  Rome  in  triumph,  trampled  on  the  laws,  pro- 
aoribed eighty  senators,  and  several  thousands  of  citi- 
sena,  and  gave  up  hia  enemies  to  military  executbo. 
Joliua  Caear,  who  waa  nephew  of  Mariua,  narrowly 
eecaped  the  carnage,  while  Pompey  waa  a  aealona  par- 
tiaan  of  S^lla.     Sylla  died,  B.  0.  78. 

The  dvil  war  still  continued ;  and  alao  a  aerrile  war 
against  about  forty  thousand  rebel  alavea  raged.     Pom- 

Eey  80  much  distinguished  himself  in  theae  wars,  thai 
e  waa  veatod  with  Uie  supreme  oomnund  of  the  Roman 
army,  and  sent  against  3Iithridate8,  king  of  Pontuai 
whom  he  subduod ;  and  carrying  the  war  Deyond  Pon- 
tus,  he  subdued  Armenia,  Syria,  and  Paleatino.  From 
theae  oonaneata,  be  returned  to  Rome,  P   < '   • 

Meanwhile,  Julius  Caaar  waa  aignal  .«lf  in 

the  weet.  Retoming  in  triumph  from  rpaiu,  ae  found 
Borne  dtrided  into  two  fitotiona:  the  one  ntlaehed  to 
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Pmnpcv,  the  other  to  CraMos,  who  was  the  richest  of 
the  citizens.  These  men,  Caesar  had  the  addrcM  to 
vnitc,  aod  to  bring  to  ao  agreement  to  form  a  tri* 
amvirate  with  him,  the  object  of  which  was  to  divide 
the  government  among  themselves.  They  accordingly 
partitioned  the  provinces  among  them :  Pompej  taking 
qMun;  Craasus,  Syria;  and  Cicsar,  Gaul. 

Oraasos,  on  entering  on  his  province,  made  war  on 
Barthia ;  and  was  defeated,  and  slain.  This  broke  up 
the  triumvirate;  for  Pompey  and  Caesar,  coming  into 
direct  collision,  a  contest  immediately  arose,  who  should 
be  at  the  head  of  the  state.  Pompey  had  chief  influence 
in  the  senate ;  Caesar  among  the  soldiers.  Caesar  marched 
to  Rome,  and  forced  Pompey  to  retire.  Pompey  went 
to  Greece,  where  he  raised  an  army  to  withstand  Caesar. 
Thither  Caesar  followed  him :  and,  encountering  him  at 
Pharsaiia,  totally  defeated  him.  Pompey  fled  to  Egypt, 
where  he  was  treacherously  murdered.  Caesar,  after  this 
battle,  overran  Egypt,  Syria,  and  Pontus,  and  then  re- 
turned to  Rome.  Pompey's  party  was  not  yet  extinct : 
one  portion  of  it  was  in  Africa.  Thither  Caesar  went, 
and  defeated  it.  Another  part  of  it  was  in  Spain: 
thither  he  next  led  his  army,  and  overthrew  it.  He 
then  returned  to  Rome,  where  he  was  greeted  by  the 
acclamations  of  the  citizens;  but,  almost  immediately 
afterwards,  was  assassinated  in  the  senate-house,  at  the 
foot  of  Pompey's  statue. 

His  death  rekindled  the  flames  of  war.  The  senate 
had  its  interests  to  promote;  Antony,  master  of  the 
horse,  had  his;  and  Octavius,  Caesar's  sister's  grandson, 
then  only  eighteen  years  of  age,  had  views  and  interet'ts 
different  from  both.  After  a  series  of  intrigues  and 
treacheries,  a  second  triumvirate  was  formed,  consisting 
of  Octavius,  who  had  assumed  the  name  of  Caesar  Octa- 
vianus,  Antony,  and  Lepidus.  The  temporary  alliance 
between  these  three,  was  founded  upon  a  proscription 
of  the  enemies  of  each :  and  three  hundred  senators  and 
two  thou.vand  knights  being  included  in  this  proscription, 
it  soon  filled  Rome  with  bloodshed  and  terror.  The 
triiunvirate  then  proceeded  to  subdue  the  conspiraton 
15 


iSe  ImI  dtdait*  battle  being  foa^t  at  PhilippL  Akm 
tbe  (Ueth  of  the  eooBpinton,  the  triuiuvira  (Uvided  the 
Boauui  empire  among  them.  Antony,  bj  thie  peHl> 
tion,  went  to  Egypt,  to  govern  the  eaatem  kingoooM. 
Thete  he  met  with  the  notoriow  01eopeti%  ami  wm 
80  fiwdnated  by  hor,  that  ho  eeaeed  from  that  time  to 
attend  to  his  own  intcreete  with  energy.  Meanwhile, 
Oetariainis,  whose  naeeaaing  aim  waa  to  eentre  the 
fspieme  power  in  hie  own  peieon,  easily  fooad  anaDa 
to  nndermiii    ^  '      '      Mm  uf  all  authority 

and   foroe    .  where   he  died  m 

obaearity.     Ha  theu  to  quarrel  with  AnUmy 

The  protenoe  was  tht  iiich  Antony  had  offned 

to  hia  Bister,  whom  he  had  married,  and  then  deatrted 
for  Cleopatra.  The  war  waa  decided  by  a  naval 
Wguement  at  Actinm,  in  which  Antony  waa  daiwitod. 
He  md  to  Kgypt,  whither  Ootavianns  Mlowed  hiai; 
and,  finding  it  impossible  to  retrieve  hia  afiun,  he  pat 
hinaelf  to  death.  Cleopatra,  alao,  after  a  frnitHaa 
attempt  to  gain  Ootavianua,  oaosed  hereelf  to  be  bittaa 
by  an  asp,  and  died.  Ootavianvs  thvs  beeaaie  Mtla 
iKmaroh  of  the  Roman  empire,  B.  C.  27,— and  neeived 
from  the  senate,  the  title,  Augustas,  br  whieh  title  he 
if  nsoally  known.  Augustus,  naving  mmly  fixed  him- 
idf  ia  the  aovereign  authority,  his  ferocious  ehaiaotar 
aeems  greatly  to  have  softoned ;  and  he  employed  hioip 
•elf  aedulously  in  promoting  the  welfitfe  of  hia  tmfin. 
It  was  in  the  twcnty-tbinl  year  of  the  reign  of  Aagnalw 
Onear,  when  the  empire  was  in  proftmad  psaoe,  tiMl 
tile  Saviour  of  the  World  was  bora  a*  Bethtaheai. 
The  Christian  era  began  four  years  Uter.  The  reaaoa 
of  this  was,  that  the  birth  of  the  Savioor  waa  noi  need 
aa  an  era  for  the  crtmputation  of  tame  till  some  oe»> 
toriee  afterwards;  and,  in  oompnting  the  tisM  baak* 
wards,  a  mistake  was  made  of  four  years;  ao  tkaX  his 
birth  really  took  pU^e  in  the  year  of  the  world,  4000 ; 
although,  in  oonseonenoe  of  this  error,  the  CmdMiaB 
era  corresponds  to  Uie  year  of  the  worid  4004 

JvxMU. — The   only   eotratry   basidas   Bomo,   whose 


•ffiun,  daring  this  period,  it  is  neoeflssry  to  notioe,  is 
Judea.  After  the  death  of  Alexander,  the  Jews  fell 
under  the  dominion  alternately  of  the  Egyptian  and 
Syrian  kings,  as  the  one  or  the  other  were  able  to  take 
poaeesBion  of  Palestine.  Judea  was,  consequently, 
during  this  period,  almost  constantly  the  theatre  of 
war.  Antiochus  Epiphanes,  on  his  accession  to  the 
throne  of  Syria,  B.  C.  175,  being  much  in  want  of 
money,  received  an  oflfer  of  three  hundred  and  fifty 
talents  from  Jason,  the  brother  of  the  high  priest,  on  con- 
dition that  be  should  be  made  high  priest  instead  of 
Onias,  and  that  Onias  should  be  confined  for  life  at  An- 
tioch.  This  contract  was  completed.  Jason  entered  on 
the  office,  and  being  a  lealous  admirer  of  Greek  customs, 
he  suspended  the  worship  of  Grod  in  the  temple,  and 
gave  himself  up  to  Paganism.  Jason  was  afterwards 
supplanted,  in  the  same  manner,  by  Menelaus,  another 
brother,  who  offered  three  hundred  talents  more  for  the 
high-priesthood.  A  report,  afterwards,  reached  Jeru- 
salem, that  Antiochus  was  dead.  The  people  could  not 
refrain  from  expressing  their  joy,  which  coming  to  the 
ears  of  Antiochus,  he  entered  the  city,  and  put  to  death, 
it  is  said,  forty  thousand  of  the  inhabitants,  and  sold 
as  many  more  for  slaves.  Some  years  afterwards, 
Antiochus,  liaving  been  mortified  by  the  Romans,  re- 
solved to  wreak  his  vengeance  on  the  Jews,  and  sent 
his  general  with  the  most  sanguinary  orders  to  put  an 
end  to  their  religion.  A  scene  of  carnage  then  com- 
menced that  has  hardly  any  parallel  in  history,  till  the 
people  were  driven  to  desperation;  when  a  priest 
named  Mattathias  collected  a  small  body  of  resolute 
men,  and,  after  many  struggles,  succeeded  in  driving 
the  Syrian  army  beyond  the  borders  of  the  kingdom. 
He  was  succeeded  by  his  son,  the  renowned  Judas 
Maccabaeus,  who  defeated  the  Syrians  in  five  pitched 
battles,  and  bafiSed  all  their  attempts  to  recover  Pales- 
tine. Antiochns  was  in  Persia  whilst  this  revolution 
was  taking  place  in  Judea.  Mad  with  rage,  he  hastened 
back,  breathing  out  slaughter  and  destruction  against 
the  Jews,  when  he  was  seized  with  a  mortal  disease, 
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UmI  Ilabylouia.      i 

and   were  defeatr  m*    •>>    ..  -   at, 

Iviigtb  Blaiu  ill  br  Itil,  aii<I  I  by 

Jonathan,  bin  br  t  '  '    m 

of  the  nation  witli  I 

be  WM  treMherou>.l^'    UiuracrcU.      lie  moa 

10   the  oommand  by  Him  hmthpr,  Simon;    w 

verniog    wisely   for 
't«*leniy,  who  hnd  111:1  ■  .     , 

snooeadc 

John  i.^  title  of  king.     He  wa« 

the  6rat  king  after  the  i  iu  his  reign  th« 

nation  roee  to  greater  [x    i  -^  .■    ^     i  it  had  enjoyed  al 
any  period  itinoe  the  ruatoration.     On  hia  death,  B.  0 
1U7,  he  wac  succeeded  by 

ArutofrtUut,  his  eldest  son,  who  proved  s  tyrant 
•ad  s  murderer.  .Vfter  a  short  reign  he  was  suc- 
ceeded by 

Alexaiuier  Jaunxi/.r,  B.  C.  105,  who  made  some  cod* 
qoests  to  the  ea.stwurd  of  Jordan.  Returning  from  hia 
conqoests  and  triuoipUs,  he  gav<  "         t  >  luxury 

and  dissipation;  and  brought  in  .  camea,  of 

wbi'-  I.      He  was  s  y 

A  'i,bi8wif<>,  B.  >  ing  the  conteeta  of 

Mitbridates,  king  uf  f'  ;i:  ,  >^  1  -:  the  Roman  power. 
In  her  reign,  the  Phun-  (>,  uivn^  obtained  her  ear, 
roee  to  influence,  and  persecuted  the  party  that  was  0|f 
poeed  to  them.  She  died  B.  C.  70,  and  was  sno* 
oeeded  by 

Jfyrcanut,  her  eldest  son ;  who,  in  three  moDths,  was 
driven  from  the  kingdom  by 

Arittobu/u«,  his  younger  brother.  It  was  in  the  coo* 
test  between  these  two  brothers,  tb.it  Antipater,  ao 
IdoBMBan  prosflyte,  ai. '  ''<'hcr  of  Herod,  the  fint 

of  that  name,  came  i  Under  pretence  of 

rapporting  the  cause  <>'■  '  '     '.  to  ingra- 

tiate  himself  with  the  1  tiom  was 

taken  bv  Pompcy,  B  C.  0^,  iti  i  be- 

Cmmi  and  Poiopey,  Aiiti|      .  ,  (>or- 
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tanity  of  obtaining  the  favour  of  the  former,  and  the 
result  was  tbut 

JJtrtjtl,  his  son,  was  made  king  of  Judca,  by  Mark 
Antony,  B  C  40.  He  became  one  of  th  '  mos*  furious, 
bl(»od-thirsty  tyrants,  whose  names  stain  the  page  of 
history.  He  had  married  the  daughter  of  Hyroanus, 
through  whom  his  family  enjoyed  all  its  dignify  and  in- 
fluence. Becoming  jealous  of  the  rank  which  she  pos- 
Bossed  independently  of  him,  he  caused  her  and  all  hei 
family  to  be  put  to  death.  After  he  was  firmly  settled 
on  the  throne,  he  set  himself  to  beautify  his  dominions 
He  rebuilt  Samaria ;  calling  it  Sebasto,  in  honour  of 
Augustus  Caesar.  He  built  a  stately  pakce  on  Mount 
Zion  :  be  also  bnilt  the  city  of  Cesarea ;  which  name 
was  given  to  it  also  in  honour  of  Augustus.  But  his 
most  celebrated  work  was  the  rebuilding  of  the  temple 
at  Jerusalem,  on  a  scale  of  great  magnificence.  It  was 
towards  the  close  of  his  reign  that  the  Lord  Jesus 
Christ  was  bom  at  Bethlehem ;  on  which  occasion  he 
caused  all  the  infants  in  Bethlehem,  under  the  age  of 
two  years,  to  be  massacred  in  cold  blood,  in  the  hope 
that  the  new-bom  Messiah  would  perish  among  them. 
He  soon  after  died  himself,  in  extreme  torture,  leaving 
his  dominions  divided  among  his  four  sons;  who,  from 
their  inheriting  a  fourth  part  of  the  kingdom,  were 
called  Tetrarchs.  One  of  these  sons  was  that  Herod, 
teJrarch  of  Galilee,  who  put  to  death  John  the  Bapti.st, 
and  who  derided  our  blessed  'Lord  when  he  was  sent  to 
bim  by  Pilate,  the  Roman  governor.  Archelaus  had 
Judea  for  his  pro\-ince ;  but,  incurring  the  enmity  of  his 
subjects,  fhey  accused  hini  at  Rome,  and  ultimately  pro- 
cured his  banishment.  Judea  was  then  made  a  Roman 
province,  and  continued  to  be  so  till  the  destruction  of 
Jcrutialem  ;  except  for  a  few  years,  during  which,  by  the 
favour  of  Caligula  and  Claudius,  that  Herod  reigned 
who  put  to  death  the  ap'>stle  James  and  imprisoned 
Peter ;  and  who,  after  a  vain-glorious  speech,  was  smit- 
ten with  the  diseases  of  which  he  died.  Agrippa  and 
Bcmiee,  before  wb^m  I'aul  pleaded  his  cause,  while 
Festus  was  Romau  governor,  were  also  of  the  same 
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haxTiy.    Arnpp*  ndned,  howeTer,  nol  <mt  Jud«t|  bul 
orer  some  of  the  neigbbouriog  districU. 


MODERN  IIIfiTORT. 

That  portion  of  the  history  of  the  world,  which  fol- 
lowed the  birth  of  the  Lord  Jesus  Christ,  m»y  fitly  be 
called  Modem  History ;  beoMue  the  institutions  of  the 
empire  of  Rome,  wluch  then  had  reached  its  height, 
still  continue  to  influence  the  western  world ;  and  par- 
ticularly, because  that  great  revolution  of  religion,  and 
ffencrally  of  the  human  mind,  which  then  commenoed, 
has  oontinued  to  adTaooe ;  and,  in  the  present  day,  is 
|krooeeding  with  nnabatad,  or  rather,  renewed  vigour. 

^his  portion  of  history,  like  that  which  preceded  it, 
from  the  creation  of  the  world,  might  also  be  reoarded 
as  distributed  into  periods  of  five  hundred  years,  oy  rs> 
markable  eras.     The  first  period  of  five  hundred  years, 
after  the  Christian  era,  is  marked  pretty  nearly  by  the 
reign  of  Justinian,  and  the  fall  of  the  westen-     —•'■-- 
The  second  period  is  marked  by  the  reiep  c! 
the  Conqueror,  and  the  settlement  of  the  d 
tions.     Ine  third  is  marked  by  the  diaooverv 
rica,  the  fall  of  the  eastern  empire,  and  the 
tion.     These   divisions,  however,  do   not  su. 
leading  revolutions  in  the  history  of  the  w 
the  birth  of  Christ.     We  rather,  therefore, 
following  eras,  as  our  resting  points.      I 
given  in  round  numbers.     I.  The  era  <>;   ' 
marked  by  the  toleration  of  Cbristianitv,  and  tbc  ' 
•ion   of   the   Roman  territory  into    tfn-   K.ist, m        i 
Western  empires,  A.  D.  300.     II.    1 
6t,  A.   D.   600.     III.    The   Crusau..,   ;.     .      i..-^. 
IV.    Charles  V.  of  Oenuuiy,  and  the  discoverv   of 
America,  A.  D.   1600.    And  V.    Bonaparte  aad  the 
Awiah  Revolution,  A.  D.  1800. 
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to 
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MakoaeTf  flMt,  or  H««in.  A.  Di  <B. 
Caliphato  artablUhwl. 
Suuoaato-MBqaMta. 
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to 
800 

Sth 

Pepia.  kjBg  of  naaea.                  [Charlaa  MaztaL 
ChJu'Iemagna.    Waatora  Etopira  rariTad. 

801 
to 
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Baglaad  oaitad  !b  one  Monarchy- 
Dsae*  isTada  England. 
Alfred. 

Ml 
to 
1000 

lOth 

Hugh  Capet,  king  of  Fraaee. 

tot 

to 

uoo 

CKCSAOSS. 

11th 

CaBBto.  tnt  Daaiib  kiog  of  Ea^aad. 
•wauam tte  OoaqMror.  kiajraf  SagUnd,  lOW. 

not 

to 

12th 

tha  Iriah  kJagi.'' 
SaladiB,  aoltaa  «f  E^ypt,  A.  D.  1193. 

UM 
to 
UDO 

ISth 

Magaa  Charto  aigaed  by  KlBg  JohB,  121& 
Zengia  Khaa  oTermaa  Aaia. 
Biia  af  Ottomaa  Empire. 

liDl 
to 
1«W 

I4th 

BatUe  of  Baanookbam,  1314. 

Tamerlaaa  oremuu  Asia. 

Hory  rv.  acnrpa  tha  Engliah  throne. 

to 
1300 

lath 

PriBtiag  iarantad.  A.  D.  1440. 

OoaataaUnopIa  takes  by  the  Tnrka,  A.  D.  1453. 

America  dueorerad,  A.  D.  1492. 
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to 
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to 
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1701' 

to 

CHAMLBS  r. 

16lh 

Benry  Vm.  kiag  of  Ea^aad. 

Befonoation. 

EUxabeth.    Defeat  of  SpaaUh  Araada. 

17* 

I/inia  XIV.  kjam  of  ItaBe*. 

Cbari««  L  kiag  of  Eaglaad.  beheaded.  A.  D.  1849. 

ITilliam  Bad  Mary,  kiag  and  q«w«a  of  Ot.  Britain. 

BriKArAKTS. 

l»h 

Fetcr  the  Great,  of  Bnaria. 
'  U.  States  of  Ameries  acknowledged,  A.  D.  1783. 
Loaia  XVr.  king  of  Fraaee,  beheaded.  A.  D.  1793. 

19a 

TTbIob  of  Great  BritaiB  and  IialaBd. 

Booth  American  Bepabliea  aaparato  ttam  Spata. 

AboL  of  SlBTa  Tniit.  A.  D.  Itttk  ef  flUvBiy,  18S4. 

M 

At  the  birth  of  Jemii  Chnsl,  no.irlv  the  wTiolc  of 
Uut  tcrrilur^  tbat  IumI  U-cii  b  ^ 

the  Baby loDuu,  the  PcrtiUn,  auu    >. ..   a.  ...^^ 

wu  UDot-r  the  dominion  of  the  city  of  llmuc,  now  !(• 
0clf  governed  by  a  despotic  monarch,  retaining,  indeed, 
the  foruu  of  a  republic,  but  really  under  the  abeolate 
government  of  a  luilitary  cliief  An>l,  bc>ide»  theterri* 
tory  of  the  fortuer  luonarchiea,  thia  greut  empire  now 
included  umh-r  itM  hwuy  tbotie  wt;8torn  countries,  Spain, 
France,  ilolland,  or  Batavia,  a«  fur  as  Britain,  which 
were  eearoelj  known  to  bistor}',  even  at  the  latent  of  the 
former  eras.  It  was,  witb  tbe  Hingli!  izccption  of  Pa> 
lesttne,  p«gan.  That  country  waM  inhabited  by  the 
Jews,  who  derived  their  religion,  with  more  or  lea 
purity,  from  the  Scriptures  of  the  Old  Testament 


FIB8T  ERA. 

Birth  of  JuuM  ChritL 

mUET  CXNTUBT. 


AiTKR  the  birth  of  the  Saviour  of  the  world,  AngOB- 
tus  continued  to  govern  the  empire  with  much  good 
judgment  and  clemency,  attending  to  its  internal  order 
and  prosperity,  and  to  its  protection  from  foreign  inva- 
non.  Towanls  the  end  of  his  reign  he  adopted  his 
•tep-son,  Tiberius,  and  appointed  bim  his  suooeasor  ia 
the  empire.  He  died,  A.  D.  14,  in  the  sevcnty<«ixth 
year  of  his  age,  and  the  forty -fintt  of  his  reign. 

Tileriu*  succeeded  him,  a  man  naturally  of  a  daHt, 
auspicious  temper — a  disposition  which  was  fo0t4<red  by 
the  circumstances  in  which  he  was  placed,  till  he  bo> 
came  a  torment  to  himself,  and  a  scourge  to  all  who 
fell  within  his  reach.  In  the  twelfth  year  of  >-'•  ---". 
he  retired  to  the  island  of  Caprea,  oppoidte  t 
which  he  has  ren  i  famous  by  his  cruelues  ami 

his  abominable  •!  :ea     In  this  retreat  M  re* 

mained,  issuing  hi»  murderous  edicts,  till  tba  twoitj* 
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third  year  of  his  reign,  and  seventj-eighth  uf  his  uge ; 
when  be  was  seized  with  illness,  and  in  that  state  was 

Sut  to  death  by  one  of  his  attendants.  Previous  to  hiii 
eatb,  he  had  appointed  Caligula  his  successor,  who  seems 
to  have  recommeuded  himself  to  him  chiefly  by  his 
profligacy.  It  was  in  the  eighteenth  year  of  the  reign 
of  Tioerius,  that  the  Lord  Jesus  Ohrist  was  crucified. 

Caliyxda  succeeded  him,  but  was  remarkable  for 
nothing  but  his  extravagant  vices.  His  cruelty,  his  ra- 
pacity, his  profligacy,  and  his  licentiousness,  were  with- 
out bounds,  till  the  injuries  which  he  inflicted  on  the 
citizens  of  every  rank,  became  intolerable.  A  con- 
spiracy was  formed  to  murder  him,  which  proved  suc- 
cessful, in  "the  fourth  year  of  his  reign,  and  the  twenty- 
ninth  of  his  age.  When  CaKgula  was  slain,  no  succes- 
sor had  been  niimed ;  the  senate  met,  and  some  of  the 
senators  proposed  to  avail  themselves  of  the  opportunity 
of  re-establishing  the  liberty  of  the  city  and  empire; 
but  they  were  opposed  by  the  populace  and  the  soldiery, 
who  preferred  to  the  government  of  a  senate,  the  lar- 
gesses and  the  shows  by  which  the  emperors  sought  to 
secure  their  favour.  The  soldiers  and  the  populace, 
therefore,  were  resolved  to  have  an  emperor ;  and  some 
of  them,  passing  round  the  palace,  found  Claudius,  the 
uncle  of  Caligula,  a  man  about  fifty  years  of  age,  who 
had  been  known  chiefly  by  his  imbecility  : — him  they 
took  upon  their  shoulders,  and  proclaimed  emperor. 

Claadixis  began,  as  most  of  the  emperors  did,  to 
reign  well.  He  paid  great  attention  to  the  making  of 
aqueducts,  roads,  bridges,  harbours,  and  other  works  of 
public  utility ;  but  partly  under  the  influence  of  an  in- 
famous woman,  his  wife,  and  partly  through  suspicions 
and  fears  to  which  his  exalted  rank  exposed  him,  he  be- 
came jealous  and  cruel,  and  a  multitude  of  persons  of 
the  first  families  in  Rome  fell  a  sacrifice  to  his  apprehen- 
sions. At  length  his  wife,  becoming  apprehensive  for 
her  own  safety,  caused  him  to  b3  poisoned,  after  he  had 
reigned  thirteen  years,  A.  D.  54.  In  the  reign  of 
Claudius,  Britain  was  invaded  a  second  time  by  the  Ro- 
mans. They  were  resisted  by  Boadicea,  a  British 
Quocb;   but  bar  army  was  totally  d«£aated,  and  tho 
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Britons  deprived  of  the  power,  and,  m  it  would  Appaff, 
the  iDcIiuatioQ  to  miaL     He  was  succeeded  by 

Xrn>,  sou  of  Agrippin*,  the  second  wife  of  Clsndins. 
Be,  too,  began  to  reign  well,  but  afterwards  rushed 
with  such  headlong  fury  into  every  species  of  wicked< 
ness,  as  to  eclipse  the  enormities  even  of  Tiberius, 
Caligula,  and  ClaudiuH.  The  first  indication  which  he 
ffave  of  the  native  cruelty  of  his  heart,  was  the  order* 
ing  his  mother  Agrippina  to  be  executed,  and  eoollj 
ob6cr>'ing,  when  he  saw  her  dead  body,  that  be  never 
had  thought  his  mother  was  so  handsome  a  woman. 
The  whole  of  his  f  '  fi*  was  divided  between  the 

most  frivolous  o*  ,   and    the   perpetration   of 

crui '  ■  recitub  vt  which  make  the  sool  to  shod* 

der.  ^riring  was  hiit  fuvourite  amusement.    He 

also  imself  upon  his  skill  in  music,  and  even 

C0D<1  to  appear  as  a  public  performer.     But  on 

the  otbcr  Luui],  bifl  thirst  for  blood  was  insatiable. 

During  his  rcign,  a  great  part  of  Kome  was  bumed; 
and  most  historians  attribute  to  him  the  eonflagratioo. 
To  remove  the  odium  of  it  from  himself,  he  attributed 
it  to  the  Christians,  who  were  then  beginning  to  attract 
Attention;  and  upon  that  pretenoe  commenced  an  ior 
human  persecution  against  them.  Some  of  them  were 
covered  with  the  skins  of  wild  beasts,  and  in  this  di» 
guise,  devoured  by  dogs;  some  were  crucified,  and 
others  bumed  alive.  It  was  in  this  persecution  thai 
Paul  was  imprisoned  the  second  time,  as  mentioned  in 
his  second  epistle  to  Timothy,  and  in  all  probabili^ 
•offered  death.  Peter  also,  it  is  generally  bclievec^ 
suffered  abou)  the  same  time. 

Seneca,  the  celebrated  philosopher,  had  been  hit 
tutor ;  and  Nero,  having  taken  up  some  suspicion  thai 
he  was  accessory  to  a  conspiracy  against  him,  sent  him 
an  ordrr  to  die  ;  which  otxier  Seneca  obeyed.  Ludaa, 
the  poet  also,  the  nephew  of  Seneoa,  received  a  similai 
order,  for  the  same  cause,  and  obeyed  it.  Ncru  mur- 
dered his  wife,  Octavia,  that  he  mieht  marry  an  inflb* 
mous  woman,  named  Poppaa,  and  ber  he  afterwards 
killed  by  a  kick,  while  she  was  in  a  state  of  pregnancy. 

For  Uiirteon  years  was  he  permitted  thus  to  outrage 
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knman  nature,  till  at  length  the  empire  was  ronsed  to 
rid  itself  of  such  a  monster.  Senins  Galba,  who  was 
at  that  time  governor  of  Spain,  and  much  revered 
both  by  the  soldiery  and  the  citizens,  nccepted  an  in- 
vitation that  was  given  to  him  to  march  an  army 
towards  Rome.  When  Nero  heard  that  Galba  had  de- 
clared against  him,  he  gave  himself  up  for  lost.  He  made 
one  or  two  efforts  to  put  himself  to  death,  but  his 
courage  always  failed  him.  He  at  length  fled  out  of 
the  city  to  the  country  house  of  one  of  his  freedmcn. 
There  again  he  purposed  to  put  himself  to  death,  but 
dared  not,  till  he  heard  that  the  senate  had  decreed  that 
he  should  be  put  in  the  pillory,  and  scourged  to  death, 
and  that  the  soldiers  were  actually  in  pursuit  of  him 
for  that  purpose.  Then,  by  the  assistance  of  an  at- 
tendant, he  gave  himself  a  mortal  wound  with  a  dagger, 
and  expired,  just  as  the  soldiers  who  pursued  hira  burst 
into  his  apartment. 

GalLa  succeeded  him,  and  soon  found  that,  being 
raised  to  the  throne  by  the  army,  it  required  more  stea- 
diness of  purpose  and  conduct  thau  he  could  com- 
mand to  keep  the  soldiers  in  subordination.  In  his 
attempts  to  do  so  he  rendered  himself  unpopular,  and 
furnished  an  opportunity  for  Otho,  who  had  been  a 
favourite  of  his,  and  who  expected  to  .succeed  him,  to 
attempt  to  undermine  and  depose  him.  In  this  Otho 
succeeded: — the  soldiers  bore  him  on  their  shoulders 
to  the  Forum,  where  they  found  Galba,  and  put  him  to 
death. 

Otho,  accordingly,  succeeded  to  the  throne,  but  did 
not  possess  long  his  newly  acquired  dignity.  Other 
commanders  of  armies,  finding  that  the  throne  was  at 
the  dit-posal  of  the  soldiery,  began  to  a.spire  to  that 
dangerous  elevation.  Vit?llins,  who  commanded  the 
army  in  Germany,  persuaded  his  soldiers  to  proclaim 
him  emperor,  and  immediately  marched  towards  Rome. 
Otho  went  to  meet  him  ;  and,  after  a  desperate  conflict 
of  several  days,  in  which  the  two  armies  felt  that  they 
were  contending  for  the  disposal  of  the  whole  Roman 
world,  fought  with  great  obstinacy  an<l  fun*      At  length 
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Otbo  WM  dofe%t«d,  ud  soon  Afterwards  killed  himaolfi 
haviDg  reigned  three  montha  and  five  days. 

Vifelliut  waa  then  declared  emperor  bj  the  MBilC 
lie  entered  Rome  as  a  town  that  be  bad  taken  by  ooa* 
qoe»t,  and  immediately  gave  himself  up  u>  the  indal- 
ffence  of.  all  kinds  of  luxury  and  pronision,  and  ren* 
dored  himself  proverbial  for  his  gluttony.  Br  tbete 
degrading  practices,  as  well  as  bv  his  cmeltiea,  be,  too^ 
eoon  became  unpopular;  and  tde  legions  of  the  Eaal 
availed  themselves  of  the  opportunity  of  declaring  their 

Sneral,  Vespasian,  emperor.  When  the  firt»t  army  from 
e  East  entered  Italy,  Vitellius  tient  one  of  his  general* 
to  meet  him,  but  he  being  defeutiHl,  Viu.Ili'i«  ».r.,r>,.«Ad  to 
resign  the  empire  to  Vespasian,  on  condit  life 

being  spared,  and  a  sufficient  revenue  allw.K..  i^r  hie 
•upport.  Other  circumstances,  however,  occurred  to 
indooe  him  to  attempt  to  defend  himself  in  the  city. 
Veqwsian'a  commander  laid  siege  to  the  city,  forced 
Ids  way  into  it,  HJaughtcrcd  a  large  pmi  r  the 

army  of  Viu^Iliuf*,  and  at  length  some  of  era, 

finding  V  himself  hid  in  an  obscure  curncr,  pat 

a  halter  .  ucck,  killed  him  by  blows,  and  then 

draggod  hi:i  body  through  the  streets  and  cast  it  into 


thcTiber. 

Veqxin'an  was  now  decUred  emperor  by  the  senate, 
A.  D.  70.  He  was  a  man  of  rather  low  extraction,  hit 
father  having  been  a  collector  of  taxes.  His  naae 
being  Flaviuii  Vespasian,  his  accession  to  the  empire 
is  sometimes  regarded  as  the  oommenoement  of  a  new 
dynasty  called  the  Flavian,  as  distinguished  from  tho^ 
Julian,  which  preceded  it.  When  the  way  to  the  empire 
opened  to  him,  he  was  engaged  in  Mubduing  the  Jews 
who  had  revolted;  and  being  under  the  necessity  of 
coming  to  Rome,  he  left  his  son,  Titus,  to  conduct  the 
Jewish  war. 

Vespssian  was  not  tainted  with  the  vices  of  the  pre- 
ceding  emperor.  He  was  a  man  of  rather  austere 
manners.  H?  set  himself  steadily  to  reform  the  profit* 
gaey  of  both  the  citiiens  and  the  anoy,  and  waa  re- 
q>ected  by  both.     His  goremment  is  not  charged  with 
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way  pnblio  vice  except  avarice,  and  even  that,  perhaps, 
on  not  very  suflBcient  cjoands. 

The  most  remarkable  event  of  his  reign  was  the  de> 
stmction  of  the  city  of  Jerusalem,  and  dispersion  of  th« 
Jews.  This  event  took  place  A.  D.  69.  The  open 
country  and  provincial  towns  had  been  subdued  by 
Vespasian,  and  the  Jews  made  their  last  stand  in  the 
city  of  Jerusalem.  That  city  was  strongly  fortified  and 
defended  with  the  utmost  obstinacy.  The  Jews  in  the 
city  were  divided  into  two  factions  that  were  in  deatlly 
hostility  with  one  another.  The  two  factioLS,  however, 
one  keeping  possession  of  the  city,  and  the  other  of  the 
temple,  united  in  the  defence  against  the  Romans;  and 
the  city  was  so  strong  that  Titus  felt  himself  under  the 
necessity  of  calling  a  council  of  his  oflBcers,  when  it 
was  determined  to  surround  it  with  a  trench,  and  thus 
ri."duce  it  by  famine.  In  the  mean  while,  however,  the 
operations  for  assaulting  the  city  went  on  without 
relaxation ;  and  at  length  the  besiegers  forced  their  way 
into  it,  when  a  scene  of  unexampled  carnage  ensued. 
T^tus  attempted  to  save  the  temple,  but  in  vain.  The 
city  and  temple  were  burned  to  the  ground,  every  wall 
thrown  down,  and  the  ground  on  which  it  stood  plowed 
up  and  sown  with  salt,  as  the  emblem  of  perpetvial  deso- 
lation. Thus  was  the  prediction  of  our  Lord  fulfilled, 
that  not  one  stone  of  the  temple  should  be  left  on  another. 

Vespasian  and  Titus  then  entered  Rome  in  triumph. 
A  triumphal  arch  was  erected  for  the  occasion,  which 
still  stands  almost  entire.  On  this  arch  arc  sculptured 
some  of  the  scenes  of  the  Jewish  war,  and  among  others 
the  Roman  soldiers  bearing  in  the  triumph  the  table  of 
show  bread,  the  silver  trumpets,  and  the  golden  candle- 
sticks with  seven  branches.  Vespasian  also  built  a  pro- 
digious amphitheatre,  capable  of  holding  eighty  thous?and 
spectators  seated,  and  twenty  thousand  standing,  which 
still  remains  almost  entire,  and  is  known  by  the  name 
of  the  Coliseum.  Twelve  thousand  Jewish  captives 
were  employed  in  its  erection.  Vespasian  reigned  in  all 
ten  years,  and  died  of  natural  disease,  leaving  his  son 
TitoB  to  succeed  to  the  empire. 
18 
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TStiu  Moeoded  the  throne  A.  D.  79,  end  hee  been 
held  up  to  all  agee  ee  e  prince  poucuing  almost  overj 
Tirtue.  It  18  to  oe  obeorved,  bowerer,  that  he  reiraod 
onlj  two  years  and  two  moaths,  and  that  moat  of  the 
Roman  emperors  began  their  reigns  well.  Had  Nero 
himself  rvigned  so  ahort  a  time,  he  too  would  hare  been 
sot  forth  as  an  example  of  every  thing  amiable  and  gnaik 
In  the  first  year  of  his  reign,  A.  D  SO,  eruptions  of 
Mount  Vesuvius  took  place,  bj  which  the  diy  of  Her* 
culaneum  was  overwhelmed  in  a  torrent  of  lava,  and 
Pompeii  buried  under  an  immense  mass  of  anhes.  These 
towns  were  discovered  in  the  beginning  of  the  last  oea* 
turj,  Hcrculanoura  in  1713,  and  Pompeii  forty  yean 
afterwards;  and  from  their  ruins  have  been  coUeoted 
some  of  the  most  interesting  remains  of  antiquity. 

Towards  the  latter  end  of  the  reign  of  Vespexisn, 
Agricola  had  been  sent  to  Britain ;  ;  n  uf 

Titus  he  succeeded  in  bringinff  the  >  :  the 

island  under  the  dominion  of  the  empire.  At(4:i  a  reign 
of  two  years  and  two  months,  Titus  was  seixod  with  a 
violent  fever,  of  which  he  died,  not  witliout  the  suspi> 
eion  of  having  been  poisoned  by  his  brother  Domitian. 

DomkioH  succeeded  him,  A.  D.  81,  and,  at  first,  he, 
too,  reigned  well,  but  soon  became  one  of  the  most  de- 
graded and  detestable  of  the  Roman  emperors.  His 
character  was  a  compound  of  arrogance,  cruelty,  and 
licentiousness.  Agrioola's  suooess  in  Britain  filled  him 
with  envy;  he  recalled  him,  and  that  general  dying 
soon  after,  it  is  suspected  that  Domitian  procured  hi? 
death  bv  poison.  Men  were  daily  put  to  death  for  the 
most  trivial  oauaes.  In  his  reisn,  the  second  persecn- 
tion  of  the  Christians  took  puce,  when  the  Apoatle 
John  was  banished  to  the  island  of  Patmos,  and  there 
wrote  his  Apocalypse,  or  book  of  Revelations.  The 
governor  of  Upper  Germany  revolted  from  Jiim;  but 
ivematorcly : — he  was  defeated  and  slain.  At  length  his 
wife  Domitia,  having  discovered  that  her  name  was  in* 
■erted  in  his  tablets  to  bo  destroyed,  and  also  the  namee 
of  several  officers  about  the  palace,  headed  a  con- 
spiracy against   him,  by  which   ho  was  put  to  death 
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Hm  doath  was  regretted  only  by  the  soldiery,  irfaoao 
fiivour  be  had  taken  care  to  secure,  by  frequent  and 
large  distributions  of  money  among  them.  The  senate 
immediately  began  to  load  his  memory  with  reproach, 
and  proceeded,  before  the  soldiers  had  an  opportunity  of 
making  an  appointment  of  their  own,  to  name  his  boo- 
eeMor,  so  that  on  the  very  day  of  his  death,  Nerva  was 
ekoeen  to  the  empire,  A.  D.  96. 

Nerva  was  an  «miable  but  somewhat  imbecile  man. 
The  people,  however,  had  been  so  much  accustomed  to 
be  governed  by  the  most  furious  tyrants,  that  they  re- 
garded his  gentle  reign  with  rupture.  Nerva  recalled 
all  the  Christians  who  had  been  banished  from  Borne 
during  the  former  reign.  Finding  the  soldiery  disposed 
to  dictation  and  tumult,  and  his  own  strength  decaying, 
for  he  was  about  sixty-five  years  of  age  when  he  was 
called  to  the  throne,  he  wisely,  overlooking  his  own  fami- 
ly, chose  Ulpius  Trajan  to  succeed  him;  and,  about  three 
months  after  this,  he  died,  having  reigned  only  one  year 
and  four  months.  Nerva  was  the  tirst  foreigner  that 
ever  reigned  in  Rome. 

Trajan  accordingly  succeeded  him,  A.  D.  98.  He 
was  a  Spaniard  by  birth,  and  at  the  time  of  his  adoption 
by  Nerva,  was  governor  of  Upper  Germany.  He  had 
been  the  pupil  of  the  celebrated  Plutarch  the  biographer. 
He  was  a  man  of  great  vigour,  both  of  body  and  mind, 
and  proved  a  warlike  and  energetic  prince.  The  bar- 
barotis  nations  that  lay  upon  the  outskirts  of  the  empire 
were  now  becoming  troublesome  and  dangerous.  The 
Bacians  that  inhabited  the  country  to  the  north  of  the 
Danube,  invaded  the  empire.  Trajan  marched  against 
them,  defeated  them,  erected  a  bridge  across  the  Danube 
which  consisted  of  twenty-two  arches,  the  ruins  of  which 
remain  till  the  present  day,  and  reduced  Dacia  to  the 
condition  of  a  province  of  the  Roman  empire. 

Trajan,  however,  led  away  by  the  prejudices  that 
existed  agunst  the  Christians,  permitted  them,  about 
the  ninth  year  of  his  reign,  to  be  furiously  persecuted; 
and  many  of  them  were  put  to  death  by  popular  tu- 
mults, and  by  judicial  proceedings.  After  some  ^ime, 
however,  being  satisfied  that  they  were  an  unoffending 
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people,  ho  put  a  itop  to  the  powoation.  In  hit  ni|pii, 
II 0  Jews  ouuie  a  ftinatiwil  iiumrreotioD  agunst  dM  mk 
Ti  roment  of  Rome,  in  all  parts  of  the  empire,  expeetng 
that  some  signal  dcliTeranoc  would  be  eent  to  tbem  from 
God.  They  took  advantage  of  the  abeenoe  of  Trajan, 
in  an  expedition  to  the  Ktu«t,  to  manacre  all  the  Oreeks 
and  RomaoB  whom  they  could  get  in  their  power,  per- 

Eptratiog  the  most  rcvoltiog  cruelties.  Their  crimes, 
owevcr,  only  recoiled  upon  tbcmseWes,  and  brought 
upoD  tbem  a  terrible  retribution  from  the  enraged  army 
and  populace  of  the  empire. 

In  the  Fjut,  Trajan  extended  the  limits  of  his  empire; 
bnt,  on  returning  towards  Rome,  he  waa  aeised  in  the 
eity  of  Seleuoia  with  apoplexy,  of  which  dieoaso  he  died 
after  a  reign  of  ninet<  A.  D.  117.     A  splendid 

oolnmn  was  erected  t  :ory  during  the  reign  of 

hk  saooessor,  which  ktill  cuutinues  to  be  one  of  the  nio# 
fatereering  omaments  of  modem  Rome 
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Adrian,  his  nephew,  was  chosen  to  succeed  him. 
The  character  of  bis  government  was  totally  different 
firom  that  of  Trajan.  He  was  a  man  of  peace,  and 
adopted  every  method  to  promote  and  maintain  peace. 
He  was  one  of  the  roost  remarkable  of  the  Roman  em* 

fsrors  for  the  variety  of  bis  endowments :  and,  althon|^ 
is  private  character  was  stained  with  many  faults,  his 
?ublic  acts  seem  to  bare  been  dictated  by  sound  policy, 
be  barbarians,  still  continuing  their  imipti'  n<;  into  the 
empire,  had  adopted  the  method  of  « 
eenoe  of  the  Roman  arniirx  t,,  make  ti.  .. 
and  retiring  before  them  \^  came  to 

back.     Adrian,  finding  thu    ..nip  to  th. 

warfare,  the  bridge  which  Trajau  built  was 

convenient  for  his  enemies  as  for  hims<'!^    ' 

His  mode  of  obtaining  peace  in  the  east 

empire,  was  an  act  ol  num  qneetio—bin  poucj.     xis 
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|rarchased  the  barbarians  off  by  large  sums  of  money; 
wbich  could  only  eDcourage  theiu  tu  lueditute  new  in- 
Tiaiuns. 

He  gave  orders  for  the  rebuilding  of  Jerusalem, 
which  work  was  performed  with  great  expedition,  by 
the  assistance  of  the  Jews  ;  but  thut  infatuated  people 
being  enraged  by  the  privileges  which  were  granted  to 
the  pagan  worshippers  in  their  renovated  city,  fell  upon 
the  Komans  and  Christians  that  were  dispersed  through 
Judca,  and  mcrciles.sly  put  them  to  the  sword.  Adrian 
aent  a  powerful  army  against  them,  which  subdued 
them,  but  not  till  after  two  years  of  warfare,  during 
which  1000  towns  were  demolished,  and  nearly  600,000 
men  killed  in  battle.  Adrian  banished  all  Jews  from 
Judea,  and  forbade  them,  on  pain  of  death,  to  come 
within  view  of  it. 

Adrian  spent  a  considerable  part  of  hi.'*  time  in  tra- 
velling through  the  empire.  Among  other  places,  he 
visited  Britain;  and,  for  the  better  security  of  the 
southern  parts  of  this  province,  he  built  a  wall  of  earth 
and  stone  across  the  island,  between  the  river  Eden,  in 
Cumberland,  and  the  Tyne,  in  Northumberland,  some 
portions  of  which  can  still  be  traced.  After  thirteen 
years,  spent  in  striving  to  regulate  the  empire,  and  re- 
form abuses  in  it,  he  returned  to  Rome,  with  the  inten- 
tion of  ending  his  days  there  :  and  while  there,  he  in- 
troduced many  wise  regulations  into  the  city,  particu- 
larly the  restraining  of  masters  from  putting  to  death 
their  slaves  without  trial,  and  preventing  slaves  from 
being  tortured  to  discover  the  murder  of  their  masters. 

As  he  advanced  in  age,  he  became  subject  to  great 
bodily  pain,  so  that  he  ardently  desired  to  die,  and  re- 
quested those  around  him  to  dispatch  him ;  none,  how- 
ever, could  be  found  to  engage  in  so  dangerous  a  service, 
and  he  was  permitted  to  die  naturally,  after  a  reign  of 
nearly  twenty-two  years,  A.  D.  138.  He  was  succeed- 
ed by 

Antoninus,  who  partly  from  his  attachment  to  the  idol- 

W(>r8hip  of  the  empire,  and  partly  from  his  tenderness 

to  Adrian  while  he  was  dying,  has  obtained  the  name 

of  Fiui.     His  character  stands  high  for  justice   and 

16» 
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jINdUnttoD,  Mid  gmenllj  for  prixoitare  ibltlMM  <tf 
■nonlfl.  No  recnlar  •ocouut  of  the  triHM«aoM  of  Ug 
reiffo  hM  come  aown  to  tu ;  hot  bis  general  poliey  wm 
n&er  to  pretenre  the  bounds  of  tlie  empire,  than  to 
eztood  them.  He  was  wont  to  taj,  after  Scipio,  that 
he  would  nttber  save  one  citiaon,  than  kill  a  taoaaaad 
enemies.  He  died  of  fever  at  the  ago  of  aeveB^-ATOi 
having  reigned  28  years.  On  his  death-bed  he  ooofinn- 
ed  an  adoption  of  Marcus  Aur  "  '  ich  ha  haid  pn- 
viooiilj  mnflo,  Slid  nominated  li  ^  socoossor. 

Alar  ','usy  who  also  tuuk  the  name  of  Ankmi- 

tiiM,  at  !4ucocedod  to  the  empire  ;  but  aasooMifead 

with  him  Lucjuti  Vui-us.     Marcaf>   '  is  freqaonl- 

ly  called  AnfoiitnuM  I*hilo9Cfphu»,  in  distinguiah* 

ed  from  his  predecessor,  Autoi.  He  Ib  justlj 

regarded  as  one  of  the  l>c>t  i>.  ..  ii  man  emperari. 
Yerw  was  almost  a  contrast  to  him  in  all  tho  fcalores 
of  his  character,  being  difwolute  and  ignorant ;  yet  thoy 
seem  to  have  conducted  the  afiairs  of  the  empire  in  na- 
iotorroptod  amity. 

When  Antooinus  came  to  the  throne,  he  was  urged  by 
the  pagan  priests  and  others  to  pcrsocut^  '  '"  i->tians; 
but  ne  reoeircd  that  proposal  with  indi^  nd,  on 

the  contrary,  interposed  bis  authority  lor  ti  c- 

tion.     During  b><*  rpi?n  the  empire   was  v,  h 

•Dveral  heavy  ci^'  An  inundation  of  iho  Tiber 

destroyed  a  va  idc   of  cattle,   and   cnaW  a 

Csmine  in  Rome.     liiiK  famine  was  followe<l  n- 

Taaiou  of  the  I'artliiaiis,  and  about  the  aaui'  no 

Gelti  made  an  ii  I'o  Gaul  and  Rhatia.     Voms 

wont  against  tb'  a . .  .  :.nB,  defeated  them  ond  ilrove 
them  out  of   Alesopotamia.     About  the  a:i  a 

pestilence  ran  over  tbo  empire,  making  drcji  « 

of  the  inhabitants.     The  Maroomanui,  anotl  n 

tribe,  begau  to  take  up  arms  against  the  Bomau.n.  xit6 
two  emperors  marched  to  meet  them,  but  Verus  died 
by  the  way.  In  the  con^ct  that  ensued,  the  BoouM 
were  defeated  with  great  slaughter.  The  eaiperor  Bade 
Ti^orouii  preparaUoT)-  '    war;  Iwl  his 

■ray  boing  blocked  1. ,  Qermaa  tnbe, 

ML  inoidont  bi^>eii«d  vhkL  Lai»  giv«o  rise  to  many  ooo* 


tndioteiy  statements.  The  Roman  army  were  in  danger 
"Off  perishing  with  thirst,  and  the  enemy  assailed  them 
in  that  condition,  when  suddenly  a  copious  rain  fell, 
which  refreshed  the  Romans,  while,  at  the  same  time,  a 
storm  of  thunder  and  hail  beat  in  the  faces  of  the  as« 
aailants,  and  enabled  the  Romans  to  overcome  them. 
The  pagan  writers  ascribe  this  interp.  eition  to  magi- 
cians ;  tae  Christians  ascribe  it  to  the  prayers  of  a  body 
of  Christians  who  were  in  the  army,  chiefly  in  the  twelfth 
legion,  from  which  that  legion  obtained  the  name  of  the 
thundering  legion.  Soon  after  this,  Avidius  Cassius  re- 
volted, but  was  killed  by  a  centurion.  In  A.  D.  179, 
Ae  Marcomanni  again  invaded  the  empire.  Antoninua 
went  against  them  and  obtained  a  victory  over  them ; 
but  died  before  he  had  completed  the  war,  A.  D.  180. 
During  his  reign,  the  Roman  rampart  which  ran  be- 
tween the  Forth  and  the  Clyde  in  Scotland,  known  vul- 
garly by  the  name  of  Graham's  Dyke,  was  built.  An- 
toninus was  snoeeeded  by 

Ootnmodu*,  his  son,  a  weak  and  dissolute  prince,  who 
fcn  made  himself  remarkable  only  for  his  licentiousness, 
emelty  and  injustice.  After  a  reign  of  thirteen  years, 
he  was  assassinated  by  a  conspiracy  of  the  members  of 
Ins  hoosehold.     He  was  succeeded  by 

Pertinax,  A.  D.  192,  who  had  been  previously  nomi- 
nated to  the  empire.  He  was  of  low  birth,  and  had 
risen  to  eminence  by  his  military  virtues  and  talents. 
He  reigned  but  three  months ;  after  which,  he  was  mur- 
dered by  the  soldiery.  The  praetorian  soldiers  then  set 
up  the  empire  for  sale;  and  it  was  purchased  by  a 
weak  but  rich  man,  named 

Didiu*  Juliamu.  Didius  had  amassed  his  money  by 
avarice ;  and,  continuing  to  manifest  an  avaricious  dis- 
position, he  soon  became  unpopular  with  the  soldiers; 
and  Severus,  an  African  by  birth,  induced  the  army, 
which  he  commanded,'to  proclaim  him  emperor.  Seve- 
rna  immediately  marched  towards  Rome,  and  Didius  was 
slain. 

Severus  succeeded  him,  A.  D.  194,  having  overcome 
two  other  competitors  for  the  throne.  His  reign  was 
tic,  but  cruel.     He  went  against  the  Parthians, 
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who  were  then  inrftdini;  the  frontier*  of  the  r- •^—  -ind 

-OvcKsiine  thtMn,-~«oniiM-ll(Hl  iho  eubmitMinn  '  i^ 

of  Armenia,  and  de»tr-<ye«i  fwvornl  <  x. 

He  entered   Rome  in  triuiupb;  n  il 

•rch  having  been  prtcfod  to  rect'ive  Liiu,  which  la  >tjll 
in  pfKHi  pri'sorvufi'iii.     The  Rnniun  ••nhje**!^  in  Britain 

boinf;  huru'-st'*!  .uhI  in  <l.incor  of  b<   ■                     '  '  '!i« 

northrrn   inhnliifants,  ho  wont  tin  le 

CultKloninuH,  uikI  built  a  wall  acr(t^!>  ilu;  i:tlai  n 

the  iNjlway  Frith  and  the  German  Oeean.      I  il 
long  survive  hiH  Ruoooeeee  in  Hrituin,  but  ■]'.    i  a-    Vnrk, 

ftfteran  uetivi'  tliouyh  cruel  n-iL'ii  nfiiboui  .  ■    ii-      :.  \  ur- 


THIRD  CENTUKT. 


CaraeaUa  and  Grta,  the  sons  of  Sereru^,  being  M- 
knowledgcd  as  emperors  by  the  army,  A.  D.  l!ll,  beean 
to  manifest  their  hatred  of  one  another  eren  before 
their  arrival  nt  Koine.     Caracalla,  at  !  olving 

to  govern  alone,  rushed  into  Geta's  np  :  "llowea 

by  a  troop  of  ruflBans, and  niurdcn':  is  motber't 

arms.     He  then   became    one    of    •  <  xti-niMe 

tyrants  that  ever  divjrraced  the  empire,  'i<l 

Nero  ami  Domitiffn  in  hL«  burl';'>'»^-x  •  i  iio 

eommander  of  the  forces*  in  <I 

to  get  rid  of  him,  and  cnipl<iv«'i  a  jn.. -■..  i..  t»» 

him,  after  he  had  reigned  six  years.     The  S'  ii 

fixed  upon 

Afmn'vua  as  emperor,  not  knowing  the  pert  which 
he  had  taken  in  the  assassination   of  ''  "i.     Ue 

was  permitted   to  reign  a  little  more  y*^ 

when,  havinf  ^^oen  defeated  bvsome  seditiuu.'i  U-giooaoi 
bis  own  :trpiy,  he  was  purstifMi  and  killed. 

JJr/  a  boy  of  urtcen  y*  'f*, 

was  tl.  r.i  the  till  m- army  ic 

rti;  !i    \  I    1    ;    ;      :iid   of  efh'niinaey,  J 

cru'.'y      At   i' 'j^tlj,  after  four  years,  ;  e- 

cane  tirvd  of  bim,  nratiniod,  punraed   bun   into  bif 
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■ikoe.  <1n!;!;C']  him  oat,  murdered  him,  and  threw  his 
bod}  Ileliogabalus  was  succeeded  by 

-4;^  ,  -.    -,*usin  giriuan.     He  was  a  prince  of 

great  energy,  strict  justice,  and  great  humanity.  Al- 
f>,.>„.,k  )>,it  •iiztetD  years  of  age  when  he  was  called  to 
.0,  be  was  one  of  the  moet  accomplit«hed  and 
auiv  ui  iiie  emperors.  In  his  reign,  the  Germans  began 
to  pour,  in  immense  swarms,  into  the  empire.  They 
paaocd  the  Rhine  and  the  Danube,  and  threw  Italy  it^elt 
iato  extreme  consternation.  The  emfteror  resisted  thorn 
in  person,  and  drove  them  back ;  be  was,  however,  cut 
(^  by  a  mutiny  among  his  own  soldiers,  after  a  reign 
of  thirteen  years. 

Maximin,  who  had  been  the  chief  promoter  of  the 
sedition  against  Alexander,  was  then  chosen  emperor. 
He  was  a  man  of  •;reat  stature,  strength  and  courage. 
He  had,  by  bis  extraordinary  personal  qualifications, 
attracted  the  notice  of  the  emperor  Severus,  who  intro* 
doced  him  into  his  body  guard ;  and  from  that  station 
he  rose  to  the  throne  itself.  The  leading  feature  of  hia 
character  was  brutal  ferocity,  which  his  elevation  gave 
him  ample  means  of  indulgitig.  He,  however,  carried 
on  his  military  operations  with  great  vigour,  and  defeat- 
ed the  Germans  in  several  battles.  His  cruelties  pro- 
voked several  attempts  to  destroy  him,  none  of  which 
sacoeeded,  till  the  soldiers,  having  gained  over  his 
gnsrds,  entered  his  tent  while  he  was  asleep,  and  slew 
both  him  and  his  son,  after  a  reign  of  three  years. 
After  him 

Pupienu*  and  Balbienus  reigned  A.  D.  238,  but  dis- 
agreeing between  themselves,  tbey  were  both  slain  by  the 
soldiers.  After  the  murder,  the  soldiers,  passing  along 
the  street,  met 

Gonlian,  whom  they  declared  emperor  on  the  spot, 
A.  D.  238.  He  was  a  youth  of  sixteen  years  of  age, 
and  of  good  dispositions  and  abilities.  The  army,  bow- 
ever,  soon  began  to  be  dissatisfied,  and  their  complaints 
were  artificially  fomented  by  one  i^hilip,  an  Arabian. 
Philip  succeeded  in  having  himself  associated  in  the 
empire  with  Gordian ;  and  when  he  found  his  authority 
safioiently  strong,  he  ordered  Gordian  to  be  slain. 


%  J%ilip  then  bteuM  emperor,  and  ■worialeti  hie  eon 
with  him,  A.  D.  248,  •  boy  of  ax  yean  of  age.  The 
army,  boweTor,  aoon  reroltod  io  favor  of  Deeiae  Ju. 
liaaus,  hia  geneimli  when  Philip  was  put  to  death,  and 

Dteim  beeama  omperor,  A.  D.  248.     He  waa  a  man 
of  talent  and  moderation,  and  aeemed  for  a  time  to  ro> 
tard  the  fiUl  of  the  empire.     He  waa  kiUH   -  f *  -  -i 
reign  of  two  jears  and  a  half,  bjr  an  ambuaea 
enemj.     Ho  was  a  fnriooa  peraeontor  of  the  ( 

OalUUf  who  had  betnTod   the   Roman  n: 
saficient  addreas  to  get  himself  proclaimed 
A.  D.  251.     He  was  the  first  that  a^^eod  t  .> 

annual  triliuto  to  tho  Gothfl  to  induce  them  to  c^^aoe 
from  diiiturbiog  the  empire,  (rallus  wubed  for  rcHof 
from  fioraign  enemies,  '  ight  eive  him 

indnlgsnee.     Meanwhi  >  ver,  ne  perui 

paguia  to  wreak  their  maiioe  on  the  Christ: 
were   beooming  very  numeroua.     A   pestileu       -  ,.  I 
tkronghout  the  empire  with  great  fury,  in  hin  reign. 
Ai  length  his  general  iEmilianus  revolted   fp"'  i'"), 
and  Gkilas  and  nis  son  were  slain  in  the  battl< 
saed.     The  senate  refusod*lo  acknowledge  A. 
and  an  army  that  waa  stationed  near  the  Alpn 

Valerian,  their  commander,  to  ioooeed  t    ' 
A.  D.  253.     He  seemed  to  set  about  i 
state  with  vigour,  but  the  Persians  inmdi 
leriaa  was  taken  prisoner,  and  snCMnd  an 
of  seven  years,  in  which  he  waa  treated  v  in- 

dignity.    When  Valerian  was  taken  prie 

Gallienutj  his  son,  propoeed  to  revenge  '  i 

waa  chosen  emperor,  A.  D.  259.  Bat  it 
that  he  was  more  intent  on  the  indulgsaoaa  ftb 
boars  of  royalty ;  and  set  himself  down  to  a  li 
and  luxury.  At  this  time,  there  were  no  less 
tj  competitors  for  the  throne,  who  are  8om< 
sordly  called  the  thirty  grants,  in  refetCD' 
Athwnian  rolers  after  the  Peloponnesian  war. 
these  aspirants  to  the  throne  had  taken  pose* 
Milan.  QallienaB  waa  obliged  to  maroh  agai 
bat  was  slain  dnriag  thaa^adition,  by  his  owii 

FUmim*  CSmmdiut  waa  named  to  sooaeed  him»  A.  u 
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fOB,  a  mAn  of  energy  and  talent,  having  done  exoellent 
gMiice  against  the  Ooths;  but  after  a  great  victory  over 
tlwe  imwearied  enemies,  he  was  seized  with  a  fever,  of 
which  he  died.     Upon  his  death, 

Awrdian  was  acknowledged  by  all  the  states  of  the 
empire.  He  was  a  man  of  great  courage  and  personal 
<fr,.nrrr],  anj  rapid  in  his  military  movements.  One  of 
noted  events  of  his  reign  was  his  subduing  and 
Uivujg  piisoner  Zenobia,  the  queen  of  Palmyra.  Lon- 
ginus,  the  celebrated  author  of  the  Treatise  on  the  Sub- 
lime, was  se<rretarY  to  Zenobia,  and  he  was  by  Aurelian's 
orders  put  to  dt-ath.  This  emperor's  severities  were  at 
length  the  cause  of  his  destruction.  His  own  secretary, 
having  been  threatened  by  him,  formed  a  conspiracy 
against  him,  which  succeeded,  and  he  was  slain,  having 
reigned  five  years.     After  some  time,  the  senate  chose 

Tacihts,  a  man  of  seventy-five  years  of  age,  to  succeed 
him,  A.  D.  275.  He  was  a  man  of  great  merit ;  no  way 
ambitious  of  the  honour??  that  were  offered  to  him.  He 
began  with  moderation  ;  but,  after  reigning  six  months, 
he  was  seized  with  fever  and  die<l.  After  his  death,  his 
half  brother  attempted  to  succeed,  but,  being  defeated  by 
Probus,  he  killed  himself. 

Probut  was  then  declared  emperor;  he  was  bred  a 
0oldier,  and  was  noted  for  his  determined  bravery. 
During  his  reign,  every  year  produced  new  calamitiea 
to  the  empire,  Dy  the  incursions  of  enemies.  These  he 
rep^ed  with  great  energy,  being  everywhere  victorious, 
fSSLj  as  he  was  marching  to  Greece,  he  was  slain  by  his 
mutinous  soldiers.     He  was  succeeded  by 

Cams,  A.  D.  282,  who  associated  with  him  his  two 
eons,  Carinus  and  Numerian.  Several  nations  in  the 
Wesrt  having  revolted,  he  sent  his  son  Carinus  against 
them,  and  advanced  himself  against  his  eastern  enemies. 
He  defeated  them,  but  was  struck  dead  by  lightning, 
after  having  reigned  about  sixteen  months.  In  the 
midst  of  the  tumult  and  the  attempts  of  Numerian  and 
Carinus  to  secure  the  empire  that  was  occasioned  by  the 
death  of  the  emperor, 

DiodMian,  one  of  the  ablest  generals   of  his  day, 
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WW  eboaen,  A.  D.  284.     In  bis  time,  the  norrhrm  \\nr. 

bariiiUH,  buving  diaoovert'd  the  want  of  1 

energy  in  the  noiuan  Kgiontt,  p'o-i    I..,..  ...  „„»,.u^ 

on  tbu  devoted  territory.     Tbc-  ,  Gotbs,  Sar* 

mutiaus,  Aiani,  Cursii,  anJ  Qua  .,  ,.  ,1  it    '  -  -  *'  o 

while  uortboru  frMttit-r.      I>i  .l>-i.ii>   n.il  >  li 

lui.i  '  "  '  r 

col. 

title  ol  <  i 

over  tht  ,i 

putt  .i:ii«>U(i. 

1'  himself  notorious   bj   tho 

moat  turitius  aud   :  ition  of  tbe  Obria- 

tiana,  which  they  t>  endure:  but.  ia 

his  eflForta  to  cruHh  them,  be  was  aa  much  dib.  I 

as  in  his  atteiupta  to  subdue  and  restrain  tbc  l 
At  length,  being  threatened  with  a  civil  war,  I  • 

and  Maximian  resigned  the  empire,  and  on  : 
day,  both  retired  into  private  stations.     Diock-  .    1 

In  his  palace  near  Salona,  auiumng  himself  iu  tlic  cul- 
tivatioD  of  his  garden,  till  be  died,  either  by  poiM>n  or 
ioaanity.  After  the  reaignation  of  Dioclusian  and  Maxi- 
mian, 

f  <  C?doru*j  and   GaU-riu*,  the  two  GaBMTi, 

wer  illy  acknowledged  as  their  sucoessore.    Oft* 

leriua  immediately  began  to  take  measures  for  v- 
ceutvHnc  the  sole  government  in  himself;  bu 
ran  vore  rendered  abortive  by  the  elc 

Cou  ,  the  son  of  Constantius  Chloraa. 

ti us  died  at  York,  A.  D.  806,  having  appoint* 

Ckmstantine  aa  hia  successor.     Galerius  died  sj 

wards,  and  hia  government  waa  distributed  between 
Licinius  and  Maximian.  There  were  now,  therefore, 
four  emperors,  Mazentiua  and  Maximian,  who  had  en« 
tered  into  a  aecret  treaty  with  one  another,  Constantino 
and  Ldcinina,  who  were  naturally  led  to  aasociate  fix 
mutual  defence  against  their  rivals. 

Maxentiua  waa  in  poaaoMion  of  Rome,  and  a  ateadihat 
supporter  of  paganism.  Oonstantine  marched  againai 
him,  and  during  hia  marah  he  made  a  public  profeanon 
of  Chriatianitj.     Moefc  of  hia  army,  tt  ia  aaid,   were 
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^<9nrifiiMia ;  and  his  profession  of  Christianity,  not  mer^ 
tj  attached  them  the  more  to  him,  but  procured  for  him 
muij  adherents  in  all  parts  of  the  empire.  MaxentioB 
was  defeated,  and  drowned  in  his  flight,  while  attempt- 
ing to  cross  the  Tiber.  Maximian,  who  governed  in  the 
Kast,  marched  against  Licinius,  but  was  also  defeated, 
and  soon  afterwards  died. 


SECOND  ERA. 
CoiutatUmt, 


At  this  era,  the  Roman  empire  still  retained  its  as- 
o  mdancy  ;  but  its  armies  had  lost  much  of  their  energy. 
Iney  had  been  pampered  and  ruined  by  success,  and 
had  taken  into  their  own  hands  the  appointment  of  the 
emperors.  Constantino,  having  built  Constantinople, 
constituted  it  the  capital  of  the  eastern  portion  of  the 
empire,  and  thus  rent  the  empire  into  two  parts.  He 
also  became  professedly  a  Christian ;  and  his  accession 
drew  multitudes  into  the  church,  many  of  whom,  in  all 
probability,  knew  little  of  Christianity  beyond  the  name. 


VOURTH   CENTURY. 

Coiutantine  and  lAcinivLs  thus  remained  undisturbed 
possessors  of  the  Roman  world.  It  was  not,  howeveri 
likely  that  both  would  be  satisfied  with  only  a  share  of 
sovereignty,  and  accordingly  a  contest  soon  arose,  which 
terminated  in  favor  of  Constantino. 

Ccmitantine  thus  having  become  sole  monarch,  adopted 
jneasures  for  establishing  Christianity  &s  the  religion 
of  the  empire,  which  was  effected,  as  it  would  appear, 
without  much  difficulty.  The  battle  had  already 
been  fought  in  the  diffusion  of  the  truth;  so  that  % 
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Urge  portioa  of  his  sobjeets  were  already  proAMiag 
Chrifltiaos. 

Another  important  chango  introdnced  by  thiflctnprmr 
was  his  building  ConHtsntiiiopIe,  and  conHtitutiog 
city  the  capital  of  the  empire,  and  removing  thither  with 
his  whole  court.  This  measure  ultimately  oatiaed  a  di- 
vision  of  the  empire  into  the  western  and  eastern;  the 
capital  of  the  one  being  Komo,  and  that  of  the  other 
Constantinople.  This  result  was  hastened  by  his  divid- 
ing his  empire  among  his  three  sonn.  Constantine  died 
A.  D.  837,  and  was  suiDoeeded  f>  c  sons, 

Qmsiantine,  VoHsttnUhUj  ana  The  w«iik- 

ness  produced  by  this  diviaion  encouraged  the  enemiet 
of  the  empire,  who  hud  been  restrained  by  the  power 
and  vigour  of  Coodtantinc,  to  take  up  arms.  The  mosi 
remarkable  and  dangerous  of  theso  enemies  was  Sapor, 
king  of  Persia.  He  was  vigorously  upposod  by  Constan- 
tins,  but  with  various  success,  till  tK)th  parties  being 
wearied  with  the  struggle,  and  now  enemies  to  each  ap* 
pearins,  they  cuncludcd  a  peace. 

In  the  mean  while,  Constantine  attempted  to  disnos* 
seas  his  brother  Coustans  of  his  dominions,  but  perisned 
in  the  attempt.  Constaas  governed  so  tyrannically, 
that  he  provoked  an  insurrection,  headed  by  Magnen- 
tins,  who  commanded  the  western  troops  of  the  Wes^ 
Constans  was  unprepared  for  this  insurrection,  and  flecL 
Imt  was  overtaken  and  put  to  death,  liagncntins  had 
now  to  contend  with  Constantius,  the  other  brothar. 
A  deoisive  battle  was  fought  near  the  town  of  Muna,  on 
the  river  Drave,  and  the  army  of  Bfagnentius  defeated, 
and  almost  cxtiipated.  This  battle  was  decinve,  not 
only  of  the  fate  of  Maffnentins,  who  afterwards  put  him* 
•elf  to  death,  but  of  the  empire  itself.  '  80  many  well- 
disciplined  veterans  as  were  lost  on  that  fatal  day  could 
never  be  replaced;  and  never  again  did  an  ^-- — r 
command  an  army  such  as  that  which  fell  on  i 
of  Mnrsa. 

Constantius  thus  became  monarch  of  the  whole  Ro- 
man  empire.     But  the  emergencies  of  the  state  oom- 
Jelled   him   to  nominate  an  associate.      Oallos    and 
olian,  his  cousins,  nephews  of  Cottstaoliiia't^  Great, 
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had  been  kept  in  confinement  from  their  childhood. 
Qallos  wafi  now  called  forth  to  be  associated  with  Con- 
stantius;  but,  conducting  himself  indiscreetly,  he 
alarmed  the  jealousy  of  Constantius,  and  was  put  to 
death.  His  brother  Julian  was  then  chosen,  who  con- 
ducted the  afiairs  of  the  western  empire  with  much 
ability.  Constantius  became  jealous  of  him  also,  and 
demanded  some  of  his  troops,  under  pretence  that  rein 
forcements  were  required  in  the  East.  The  troops  re- 
fused to  march,  and  Julian,  after  some  delay,  sanctioned 
their  disobedience.  A  civil  war  was  averted  by  the 
death  of  Constantius,  when 

Julian  became  emperor,  A.  D.  361.  He  had  been 
educated  in  Christianity,  but  had  a  strong  bias  towards 
the  pngan  religion  and  philosophy.  "While  he  was  a 
subject,  he  continued  to  profess  Christianity,  or  at  least 
not  openly  to  deny  it ;  but  when  he  attained  to  su- 
preme power,  he  openly  embraced  paganism.  From 
this  circumstance  he  has  acquired  the  name  of  the  apos- 
tate. He  did  not,  however,  persecute  the  Christians. 
He  had  observed  that  persecution  only  increased  their 
numbers.  He  therefore  attacked  them  by  more  subtle 
means, — by  fomenting  quarrels  among  them,  by  dis- 
countenancing them,  by  encouraging  and  favouring  pa- 
gans, and  by  reviving  the  pagan  worship,  which  had 
Mien  into  disuse,  in  all  its  splendour ;  also  by  arguing 
against  Christianity  in  his  writings  and  conversations. 
For  the  purpose  of  providing  such  an  argument,  he  at« 
tempted  to  rebuild  the  temple  at  Jerusalem ;  but  could 
not  succeed.  The  most  respectable  writers  of  his  age 
attribute  the  defeat  of  this  attempt  to  a  miraculous  in- 
terposition, which  interrupted  the  workmen,  so  that  they 
did  not  dare  to  proceed  with  the  work.  But  whether 
the  interposition  was  miraculous  or  not,  it  is  agreed,  ou 
all  hands,  that  the  attempt  was  made  by  Julian,  a  mon- 
arch of  the  Roman  empire,  and  that  it  failed. 

The  Persians  were  at  this  time  carrying  on  war 
against  the  Romans  with  vigour,  and  Julian  marched 
to  oppose  them.  On  his  way,  he  revived  the  pagan 
worship    wherever    he    went^    consulted    the    ancient 


on^  wwpatdiM  4i6  eveat  of  his  ont«rpn.-«,  and  wm 
uniforuiljr  Mcurea  of  BueoeiM.  Full  of  bop*  and  codS- 
deooe,  inspired  bv  Ihatie  aMunnoet,  he  mwcbcd  towardf 
Peraift)  oroased  the  Euphrates  and  Tigris,  and  pene- 
trated some  way  into  the  onemv'  irj.  But  the 
Persians  had  laid  waste  tho  c  n  bis  Hdo  of 
march,  and  he  was  at  length  ooniptlh U  to  rutrcat.  The 
Peraian  horse  now  harassed  him  cuntinually.  It  was  ic 
vain  that  the  Romans  were  victorious  iu  every  eucoun« 
tor,  the  enemy  onlv  retired  to  renew  the  assault,  till,  al 
length,  Julian,  in  his  eagerness  to  repulse  one  of  these 
attacks,  was  mortally  wounded,  and  died  the  same  eveii- 
ing,  having  reigned  only  twenty  months.  The  armyj 
reduood  to  great  straits,  obese 

Jovian,  an  able  commander,  to  snooeed  bim,  A.  D. 
363.     When  Jovian  was  thus  raised  to  tlv  ♦»-'■•>"   ^^ 
and  his  army  were  in  iuimiuont  danger  ot 
famine.     Unor-    ■•    "v  the  i'ersiaiis  uent  |ir<>|Mi>iUB  -ji 
peace,  upon  t  iou  that  the  Romans  should  re> 

store  five  pr<>  iiicb  bad  been  taken  from  them 

in  the  reign  •  :  m.     To  these  conditions  Jovian 

agreed,  aud   i  first   permanent  dismember- 

ment of  the  in.  u  did  not  live  to  returrj  t^j 

Rome,  or  even   U>  moplc;  )'  ! 

in  his  bed  on  bis  <  ,,  r.     At    ^ 

ho   had   revoked   ith  Ube  lawn  that  Juii 
ag^ust  Christianity. 

1  I  was  chosen  emperor,  < 

his  L.   :^.     Volens  as  bis  colleafpif .  , 

.tssailed  on  all  sides  by  tho  h.i.  the   two   mu- 

parors  divided  the  empire  bet>v  i,  Valentiuian 

receiving,  as  kis  share,  the    w*  1    Valens  the 

ea8t«m  part  of  it.  The  Goths,  in  <.uv  i<  ign  of  ValenS| 
idvanced  up  to  the  very  suburbs  of  CoDBtantinople^ 
defeated  and  killed  the  emperor,  and  then  laid  sien  to 
Adri^inoplc,  bnt  wore  repuLtt-U  with  groat  slauguir 
After  their  repultio,  ^oat  numbers  of  them  were 
cut  to  pieces  by  the  Haraoens,  who  had  come  to  the 
aid  of  the  Romans.  Valentiuiuu  continued  to  sake 
bead  against  tbe  barbarians  who  invaded  his  part  of 


the  empire,  till  A.  D.  875,  when  be  died,  in  the  twelfth 
Tear  of  his  reign.  At  his  death  he  was  sueoeeded  in  the 
West  by       . 

Gratian,  and  the  western  empire  being  at  this  time 
without  any  emperor,  he  obtained  the  sovereignty  of 
that  also.  He  was  immediately  engaged  in  conflict 
with  the  barbarians,  who  threatened  the  empire  with 
destruction.  Finding  himself  pressed  on  all  sides,  he 
chose  Theodotius  as  his  partner,  and  oommitted  the 
East  to  his  care.  Theodosius  was  an  able  general,  and 
of  generous  dispositions.  He  was  a  decided  favourer 
of  Christianity,  and  did  much  toward  the  abolition  of 
idolatry,  destroying  the  idols  and  the  temples  of  the 
heathens.  While  Theodosius  was  employed  in  com- 
bating the  barbarians  in  the  East,  Gratian  was  attacked 
by  a  nsurper  in  the  West  uumed  Maximus.  Gratian 
had  previously  given  his  brother  Yalentinian  (known  as 
Valentinian  II.)  a  portion  of  his  dominions.  Maximus 
succeeded  in  putting  Gratian  to  death,  and  then  at- 
tacked Valentinian.  Valentinian  fled  to  Theodosius, 
who  espoused  his  quarrel,  attacked  and  defeated  Max- 
imus, took  him  prisoner,  and  put  him  to  death.  Va- 
lentinian II.  was  afterwards  murdered  by  a  general  of 
bis  army,  and  £ugenius  raised  to  the  throne.  Theo- 
dosius attacked  and  defeated  him,  and  he  was  afterwards 
beheaded  by  his  own  soldiers.  Theodosius,  who  is 
sometimes  called  the  Great,  divided  his  empire  between 
his  two  sons,  Honorius  and  Arcadius,  alloting  the  West 
to  Honorius,  and  the  East  to  Aroadius.  He  died  soon 
afterwards  of  dropsy. 

JBonorius  and  Arcadius  sueoeeded  him,  A.  D.  395. 
Honorius  was  a  weak  prince,  utterly  incapable  of  con- 
tending with  the  hordes  of  furious  b^irbarians  that  were 
pouring  in  on  the  empire.  He  had,  however,  an  able 
general  named  Stilicho.  The  celebrated  Alaric  was  at 
this  time  king  of  the  Goths.  He  ravaged  Greece  and 
invaded  Italy,  where  he  was  defeated  by  Stilicho,  who 
was  hailed  as  the  deliverer  of  Italy.  Honorius  retired 
to  the  inaccessible  fastnesses  of  Ravenna,  to  be  secure 
from  the  assaults  of  the  barbarians,  and  the  efibrts  of 
his  general  were  confined  to  the  defence  of  Italy;  it 
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being  utterly  impotsible  to  protect  the  mon  di0laatpi<»i 
Tiiioes.  A  most  fonnidable  ioTMion  now  threatened  Ront 
by  Kodogai(*Uii  or  Rodognst,  at  the  head  of  an  immeoaa 
host  of  Gennani  of  different  tribee.  Thej'laid  nege  to 
Florence,  which  was  reduced  to  the  last  extreniljji 
when  Stilicho  appeared  for  its  deliverance.  He  intro> 
dooed  rapplics  into  the  city,  sarronnded  the  besieging 
armj  with  a  trench  and  rampart,  and  reduced  it  by 
fiiminc  to  a  fragment  of  what  it  originally  was.  The 
wretched  remnant  of  it  was  forced  to  surrender  at  di*> 
cretion,  and  sold  for  slaves.  Stilicho  was  thna  hailed  a 
second  time  as  the  deliverer  of  Italy. 

IIonoriuH,  however,  was  exposed  to  a  worse  enemy 
than  the  borbarians,  namely,  his  own  jealousy  and 
weakness.  Stilicho,  after  all  his  services,  was  accusad 
of  oorrapt  motives,  and  put  to  death.  This  opened 
Italy  to  the  Ooths,  and  AJaric,  a  Gothic  king  professing 
Christianity,  descended  upon  Rome  it«elf.  He  was  at 
first  induced  to  sptie  the  city  by  a  large  ransom,  bat 
afterwards  he  assailed  it,  took  and  plundered  it,  maa* 
Mcrcing  many  of  the  inhabitants.  . 

In  the  eastern  empire,  nothing  worthy  of  being 
noticed  in  this  brief  narrative  is  recorded,  from  the 
reign  of  Constantine  till  the  end  of  this  century. 


FIVTB  CKlfTURT. 

Alaric  had  taken  and  plundered  Rome,  A.  D.  410, 
and  Honorius  died,  A.  D.  428.  It  is  not  aeeeMaiy  lo 
give  the  names  of  the  different  nominal  eaperon  of 
the  West  who  assumed  that  title  during  the  early  part 
of  this  century.  None  of  them  ever  posseased  the  real 
government  of  the  empire,  almost  everv  province  of  it 
being  now  in  full  poescesion  of  the  barbarian  tiibos 
that  had  invaded  it.  At  length,  when  a  youth,  oallad, 
in  derision,  Angustulus,  who  had  been  raised  to  the 
nominal  rank  of  emperor  by  his  £ather  Onates^  a 
general  of  the  Roman  army,  was  in  poaeaiDa  of  liie 
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tide  oi  emperor,  Italy  was  invaded  by  OdoAoer,  a  QotlL 
Odoacer  defeated,  took,  and  slew  Orestes,  went  to 
Ravenna  and  took  Augustulus;  but  spared  his  life  in 
consideration  of  his  youth,  and  appointed  him  a  liberal 
maiateoanee.  He  then  went  to  Rome,  which  readily 
sabmitted  to  him,  and  he  immediately  caused  himself 
to  be  proclaimed  king  of  Italy.  Thus  the  very  name 
of  the  empire  of  the  West  was  obliterated.  Britain 
had  long  been  abandoned  by  the  Romans.  Spain  was 
Held  by  the  Goths  and  Suevansj  Africa  by  the  Van- 
dals. The  Burgundians,  Goths,  Fmnks,  and  Alans. 
had  erected  several  governments  in  Gaul ;  and  at  length 
Italy  itself,  as  we  have  ju^t  seen,  was  enslaved  by  a 
barbarian,  whose  family,  country  and  nation  can  scarcely 
be  traced. 

In  the  East,  the  empire  was  attacked  by  the  most 
formidable  enemy  it  had  yet  encountered;  Attila,  king 
of  the  Huns,  a  Tartar  race  who  had  come  from  the 
great  wall  of  China,  spreading  blood  and  desolation  over 
tnoir  track.  Attila  called  himself  the  scourge  of  God, 
and  boasted  that  grass  never  grew  where  his  horse  had 
trodden.  He  afterwards  advanced  westwards  to  Gaul. 
His  empire  is  supposed  to  have  been  the  most  extensive 
ever  acquired  in  one  reign ;  his  authority  being  acknow- 
ledged over  the  north  of  Asia  and  Europe,  from  the 
shores  of  the  Pacific  nearly  to  the  shores  of  the  Atlantic 
It  was,  however,  greater  in  territorial  extent  than  in 
population  and  importance.  Aanins,  the  Roman  pre- 
fect of  Gaul,  who  had  induced  the  kings  of  tho  Goths 
and  Franks  to  make  common  cause  with  the  empire 
against  Attila,  met  him  near  Chalons-sur-3Iame,  and 
defeated  him  with  the  loss  of  200,000  men.  But  Attila, 
thoagh  defeated,  was  not  subdued;  he  sent  a  threaten- 
ing message  to  the  emperor,  and  received  in  reply  a 
defiance.  He  then  resolved  to  raise  all  his  forces 
and  invade  Italy,  and  actually  penetrated  as  far  as 
3filan,  which  he  took.  Such  was  the  terror  that  his 
approach  occasioned,  that  many  of  the  inhabitants  took 
refuge  among  the  canals  and  marshes  that  were  at  the 
extremity  of  the  Adriatic  Gulf,  and  there  gave  origin 
to  the  city  of  Venice.     Attila  was  dissuaded  by  th« 
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Pope  from  »dTincing  upon  Roma.  Aatiw  eoanwBed 
him  to  pan  into  (Hal,  and  there  Thoritmood,  king  of 
the  Goths,  gare  him  as  signal  a  defeat  as  he  had  for> 
merlj  receiyed  from  AoetiuH. 

In  476  a  great  conflagration  took  place  in  Constan- 
tinople, in  which  one  hnndnHl  and  twenty  thousand  books 
were  consumed.     Towards  the  end  of  this  cent :       '» , 
Oatro  Goths,  or  Eastern  Goths,  erected  a  kined 
llie  limits  of  the  eastern  empire,  as  the  Yisi  Kioiha,  or 
Western  Goths,  had  done  in  the  West. 


SIXTH    GKNTUBY. 

The  western  empire  is  now  at  an  end.  lA  the  < 
«Bpire  the  chief  oDJect  worthy  of  attention  dwiag 
•eotory  is  the  reign  of  Justinian.  He  came  to  the 
throne,  A.  D.  527.  The  first  enemy  that  he  had  to 
emoounter,  was  the  Persian  monarch.  This  monareh, 
although  snooossful  in  one  battle,  was  routed  afterwards 
by  the  celebrated  Belisarius.  The  war,  howoTer,  was  eon- 
tinued,  with  various  success,  for  many  years.  During 
this  war,  one  of  the  greatest  civil  tumults  reowded  in 
history  took  place  at  Constantinople.  It  began  with 
different  fkctions  in  the  Circus,  but  ended  in  open  re- 
bellion. One  party  went  so  fiu*  as  to  pn)Llaiui  a  new 
emperor,  and  seemed  to  carry  everr  thing  before  theoi, 
till  Belisarius,  who  had  been  recalled  trma  the  Pernaa 
war,  came  upon  the  rebels  when  they  were  assemhied 
in  the  Circus,  attacked  and  slew  thirty  thousand  of  theoy 
and  efieetually  quelled  the  rebellion. 

Justinian  now  turned  fiis  arms  against  the  Vassals 
in  Africa,  and  the  Goths  in  Italy,  both  of  which  pt^ 
▼inces  his  aUe  generals  Belisarius  and  Narses  reeoversd 
out  of  the  hands  of  these  barbarians.  In  A.  D.  558,  Jos- 
tinian  purchased  peace  witii  the  Persians  tnr  paying  a 
large  sum  of  money.  The  same  year,  a  body  of  H«ns 
having  passed  the  Danube,  marched  towards  Constan- 
tinopb,  and  came  within  eighteen  idles  sf  the  mtj.  The 
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indefatigable  and  faithful  Belisarius  went  out  against 
them  with  comparativelj  a  handful  of  men,  and  put 
them  to  flight.  This  was  his  last  exploit.  On  his  re- 
tuni  to  Constantinople,  he  was  disgraced,  stripped  of  his 
employments,  and  confined  to  his  house,  on  pretence  of 
being  party  to  a  conspiracy  against  the  emperor. 

Justinian  thus,  by  the  talent  and  bravery  of  his  gene 
rals,  seemed  to  revive  the  ancient  grandeur  of  the  B,o 
man  empire.  But  he  is  scarcely  less  celebrated  for  the 
different  digests  of  the  laws  which  were  executed  under 
his  auspices,  and  which  hare  been  of  the  most  essential 
use  in  arranging  the  jurisprudence  of  the  different  king- 
doms of  Europ)e.  He  also  founded  the  Church  of  Saint 
Sophia  at  Constantinople,  which  has  been  converted  by 
the  Turks  into  a  Mahometan  mosque,  and  is  still  re- 
garded as  a  master-piece  of  architecture.  Justinian 
died,  A.  D.  565,  in  the  eighty-third  year  of  his  age,  and 
the  thirty-ninth  of  his  reign. 


THIBD  £&A. 


At  this  era  the  western  division  of  the  empire  was 
no  more.  Barbarian  tribes,  from  the  North  and  East, 
had  burst  in  upon  it,  and  were  in  possession  of  much  of 
its  territory :  and  Rome  itself  was  governed  by  a  lieu- 
tenant, sent  by  the  emperor  of  Constantinople.  In  A.  D. 
600,  Mahomet  was  preparing  to  propagate  that  celebrated 
imposture,  which  has  obtained  possession  of  so  large  a 
portion  of  the  human  race. 


SEVENTH   OENTUBT. 


This  century  is  remarkable  for  the  rise  of  the  Maho- 
metan imposture,  which  produced  important  results  in 


Ae  hifltonr  of  the  world,  daring  tbU  and  Um 
period.  Mahomet  was  born  towards  the  eloM  «C  Hie 
ptevioni  eentury;  bat  did  not  eommenoe  kk  ejstea  of 
bnpontion  till  about  A.  D.  620.  In  A.  D.  088,  bis 
«(flfiDrtB  to  diaeemiBate  his  doctrine  began  to  attraet  the 
attention  of  tbe  magistrates  of  Meeca,and  tbej  oonoeived 
that  he  sboold  be  panished  with  death,  an  a  distorbet 
•f  the  pablie  peace.  Mahomet  fled  to  Medina,  and  from 
that  oirenmstanoe  his  fDllowers  have  adopted  **--  -^-*' 
as  the  era  from  which  thej  date  all  eventt* 
known  by  the  name  of  the  Hegtra,  or  fligfak  iriaoomet 
int  eetabliBhed  hb  doctrine  in  Arabia.  Hinewiiiliiwtn 
were  previously  Pagans,  bat  had  reeerred  mmaMt 
knowledge  of  Christianity  to  render  manfast  to  then  tbe 
•benrditics  of  Paganism.  Mahomet  artAiIly  made  aneli 
aodifieatioiui  on  tbe  Jewish  and  Christian  doelrinea  and 
Ibrms  of  worship,  aa  to  accommodate  them  te  tbe  bnfaite 
and  propensities  of  the  Arabs,  and  also  to  estabUak  kis 
own  personal  sanctity  and  authority.  After  persuading 
some  of  his  countrymen,  and,  through  them,  compelling 
others,  to  receive  him  as  the  prophet  of  G(>d,  he  entereo 
npon  a  regular  system  of  eonqvest,  which  was  followed 
np  by  his  successors  under  the  name  of  Caliphs.  They 
overran  Syria,  Persia,  Egypt,  and  Asia  >!■-—  -n<i  ra- 
▼aaed  the  Greek  empire;  hetietnd  Con^*  .  but 

did  not  sncoeed  in  taking  it.  Theyppnti  ti- iumIvos 
along  the  whole  southern  shore  of  t\v  M<  lif'TrnrK-an, 
erosMd  over  to  Spain,  and  entered  Gaul,  but  wro  <io- 
feated  and  driven  back  by  Oharies  MaHol.  Th-  v.  how- 
ever, eetablished  a  splendid  kinjjdnm  in  tli'  ^ow* 
Bpain,  and  maintained  their  ground  then-  tili  ii«-:ii 
time  of  the  Heformation,  when  they  were  finally  driv«  u 
ont  by  Ferdinand  and  Isabella,  in  tbe  fifteenth  eentury 
After  the  Christian  era,  towards  the  banning  of  the 
seventh  century,  tbe  Saxon  heptarchy  was  established 
in  England,  and  tbe  various  barbarian  tribes  that  had 
settled  themselves  in  the  Roman  empire  began  to  arnms 
the  form  of  regular  states  and  kingd:>m8. 


nOHTH    CCVTUBT. 

Towwds  the  beginning  of  this  century',  Pepin,  major 
of  the  palace  of  the  French  kings,  became  possessed  of 
the  royal  authority,  and,  dying,  was  succeeded  by  his 
son,  Charles  Martel. 

This  century  is  remarkable  chiefly  for  the  effectual 
check  that  the  Saracens  received  from  Charles  Martel 
in  France,  which  has  already  been  mentioned  by  anti- 
cipation. In  the  great  battle  which  was  fought  between 
Tours  and  Poitiers,  historians  state  that  375,000  men 
were  slain,  among  whom  was  the  Saracen  general. 

Pepin,  son  of  Charles  Martel,  assumed,  after  his  death, 
not  only  the  authority,  but  the  title  aud  prerogative  of 
sovereignty.  Pepin  was  succeeded  by  his  son  Charles, 
usually  called  Charlema2:De,  or  Ciiarles  the  Great,  who 
makes  the  most  conspicuous  tigure  in  the  history  of 
Earop<^  towards  the  end  of  this,  and  the  beginning  of 
the  following,  century.  His  dominions  extended  over 
France,  Gfrmauy,  and  the  northern  parts  ot  Italy;  and 
he  was  invested  by  the  Pope  with  imperii  dignity,  and 
crowned  as  the  founder  of  a  new  empire  of  the  west. 
But  his  chief  honour  consisted  in  the  enooursgement 
which  be  gave  to  literature  and  learned  men  throughout 
his  dominions.  He  founded  the  university  of  Paris, 
and  various  other  seminaries ;  and  his  attention  to  go- 
vernment, and  the  general  improvement  of  his  subjects, 
would  have  done  honour  to  any  monarch  in  the  most 
enlightened  ages  of  the  world. 


NINTU   CESTCRY. 

Charlemagne,  dying  A.  D.  814,  was  succeeded  by  his 
son  I^uis,  surnamed  Le  Debonnaire. 

This  century  is  noted  in  English  history  by  the  inva- 
nons  of  the  I^nea,  and  the  reign  of  Alfred,  who,  whe- 
Umt  he  be  considered  in  hi«  p\iblic  or  private  oharaoter, 
rvoc  to  be   ninki^   auiou^  the  great«flt  aud  b«6(  of 


monircht.  The  eurlj  part  of  his  reign  wm  mott  eali^ 
aitous,  in  oonieqaenoe  of  the  iooeMant  invuion*  ud 
nvaget  of  the  Danes.  He  himself  was  reduced  to  tht 
iMoettuty  of  ^v  -  '  ---  :  about  in  disguise.  He,  hoverwr, 
foooeeded  in  j.  them  repeutedlf ,  and  checking 

for  ■'     :  '  '       '     '  iiisgne,  hegare 

evt :  '•!«  ans  enabled 

hill).     1<  lud  coni' 

poned  rii  .  >^  whule 

time  has  been  U'  i>.      lu   .  *.  he 

promulgated  a  co«i'  :^1)  is  ju.s  icrcd 

•s  the  foundation  uf  the  c<>  :  liu  .i.uiu.     He 

died  at  the  age  of  51,  A.  1' 


TXMTB  CKMTUay. 

This  century  \-     '      '     remarkable  for  the 
total  extinction  oi  and  civilisation  throughoal 

Europe.  The  Ugh  I  ul  uutiquity  had  perished  amidst 
the  violtiut  agitatiouH  that  i'uUowiMl  the  breaking  up  of 
the  Roman  empire,  and  the  light  of  modem  science  and 
literature  hud  not  yet  been  kindled.  The  world  pr^ 
seats  over  its  whole  surface  one  Odd  of  contention  and 
bloodshed,  with  scarcely  any  object  Hufficientlj  pn>> 
minent  to  deserve  attention,  or  to  excite  interest  u  is 
the  rery  midnight  of  the  dark  ages. 


KLKYKNTH  OXNTtJBT. 

This  century  is  nearly  as  barren  of  important  eranli 
as  the  preceding.  It  is,  however,  interesting  in  tha 
history  of  England  and  Scotland.  During  the  early  part 
of  this  oenturr,  the  Danes,  still  continuing  their  inra. 
■ions,  at  length  succeeded  in  placing  their  kin  l' 
on  the  throne  of  EngUuid ;  and  Uie  Norweg.  j 

baTing,  in  the  absence  of  Canute,  sttaeked  Dsunark, 
Oteoto  rstomed  to  his  natire  country,  oiTadad  Nonrajy 
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eonquered  and  deposed  the  king,  placed  himself  on  the 
throne,  and  thus  became  the  sole  monarch  of  the  three 
kingdoms,  Denmark,  England  and  Norway.  Canute, 
on  his  death,  was  sacceeded  on  the  throne  of  England 
by  bis  two  sons,  the  one  following  the  other;  after  whom 
the  Saxon  line  resumed  the  sovereignty. 

But  another  enemy,  destined  to  supersede  both  of 
the  ties,  was  now  advancing  to  power,  namely, 

the   .     ud,  who  had  settled  themselves  on  the  west 

coast  of  ij'rance.  Towards  the  middle  of  the  century, 
William,  Duke  of  Normandy,  invaded  England,  defeated 
Harold,  king  of  England,  at  Hastings,  ascended  the 
Eii_'  '  *'::i»ne,  and  originated  a  dynasty  of  Norman 
kit  '>>r  many  ages  reigned  in  England. 

In  the  \\  est,  the  Turks  were  rising  into  power.  They 
were  of  Tartar  descent,  and,  having  been  called  in  by 
the  king  of  Persia  to  assist  him  in  his  wars,  they  soon, 
under  Tangrolipix,  their  leader,  made  themselves  masters 
of  Persia.  Although  they  were  Mahometans,  they  scru- 
pled not  to  attack  the  caliphate,  and  overthrew  it.  They 
also  invaded  the  Greek  empire,  ravaged  its  territories, 
bat  did  not,  till  a  period  considerably  later,  make  them 
selves  masters  of  Constantinople. 


FOUBTH  EBA. 

Hie  Crutadu. 


At  this  era,  the  empire  of  the  Saracens,  or  the  Cali- 
phate, which  had  arisen  out  of  the  imposture  of  Ma- 
homet, had  been  broken  up  into  many  independent 
kingdoms,  all  professing  the  Mahometan  religion.  A 
new  power,  namely,  the  Turkish,  had  also  sprung  up 
in  the  boeom  of  the  Caliphate;  and  was  now  in  posses- 
sion of  Asia  Minor,  Syria,  and  some  provinces  to  the 
eastward.  The  Turks  also  were  Mahometans.  Pales- 
tine and  Jerusalem  were  thtis  in  possession  of  the 
enemies  of  Christianity. 


TWBLmi    UUVTUKY. 

Mnr  unoe  tfae  riw  and  rapid  exttanoa  ol 
ini)  tTtnaolem  and  I'alestiDe,  loealitiM  that  w«ra  •■ 
dearvd  to  Cbriatiaiw  by  so  many  ia><reitiii|}  tmomAml^ 
were  in  the  hands  of  unemies  oi  ChriBtiamty.  Tonrarde 
Ibe  end  of  the  previoas  century,  the  wettern  church  had 
been  arouned  by  the  proaobing  of  Poter  the  Hermit,  to 
the  disgraoe  of  permittiDg  infidels  to  retain  peweerioa  of 
the  holy  city  and  holy  sopulobre,  and  all  the  other  neredl 
localities.  And  already  an  armv,  called  a  omaade,  fnm 
he  marching  under  the  banner  of  the  cross,  had  adTaaoed 
into  Syria.  The  iirHt  of  the  armies  that  went  upon  this 
expedition,  being  without  arrangement,  or  gMiends  poe- 
■eased  of  military  skill,  and  neoeaaarily  ploadering  tha 
oonntry  on  their  route,  were  maanered,  or  periahed,  wiA 
the  exception  of  about  twenty  thoottad  men,  before  Ihoy 
reached  Constantinople ;  and  these,  erosmig  iato  Afli| 
wore  met  by  the  Turkish  amy  ajut  lolauj  dofcrtod. 
That  army  was  followed  by  one  better  OffMHoed,  niidir 
the  command  of  Gkidfrey  of  BooiUoq,  who  deiiated  Iho 
Turks  in  several  battles,  and  at  length  meeoeded  li 
taking  Jerosnlem,  which  the  crusaders  neld  for  nearly  a 
oentory.  Godfrey  was  elected  king  of  Jerusalem,  A.  D. 
1098.  These  onuadee  were  repeated  from  time  to  time 
for  about  1  •'VO  years,  till  seven  armies  had  found  their 
grtTos  in  the  plains  and  lanrotwos  of  the  East  Bo* 
although  these  expeditions  proved  abortive  in  ngud  to 
the  immediate  obicct  of  th>  n  1y,  the  rescoing  of 

Jerusalem  from  the  power  >  .lels,  ther  produced 

ft-kflDoidid  effeet  oo  the  state  of  Kurope.  Thcgr  carried 
off  noay  of  the  more  torbolent  apirite,  aad  left  a  breoli^ 
lag  time  to  the  various  kiagdooMof  the  Wool;  dariag 
which  many  towas  rose  to  winoaoe  aad  power,  aad  the 
-sapreme  civil  authdritioe  were  stxeagtoeaod.  Thoj 
also  introdnoed  into  Kurope  a  taitte  for  eleganoe  aad 
reinemeBL  Many  of  the  cnuaders  retumiog  from  the 
Bast,  where  sobm  remains  of  the  civilization  aad  polish 
•f  tha  fliaohi.  aad  of  the  Koman  <  mpire,  still  liamedL 
Woaglit  along  with  tbsa  a  relish  for  aiofa  poliihad 


nanncn  than  those  to  which  thej  had  been  acenstomed 
at  home.  Henoe  it  is,  that  almost  immediately  after 
the  crusades,  ancient  literature  and  the  fine  arts  began 
to  be  cultivated  sedulously  in  Europe. 

The  connection  also  of  warlike  operations  with  Chris- 
tianity, however  incongruous  the  admixture  may  appear, 
had  the  effect  of  infusing  more  of  humanity  and  upright 
generous  principle  into  the  operations  of  war,  than  the 
ancient  Pagan  empires  and  states  had  any  conception 
of.  It  was  probably  from  this  cause  that  the  institution 
of  chivalry  arose,  by  which  a  race  of  warriors  was  reared 
who  cultivated  the  highest  principles  of  honour,  and 
whoee  aim  and  pride  it  was  to  relieve  the  oppressed, 
particularly  women,  and  even  children,  who  might  be  in 
captivity,  or  exposed  to  insult  or  injury.  It  is  thus  that 
we  seldom  or  never  hear,  in  modern  times,  of  such  scenes 
*>f  nnmingled  atrocity,  such  deadly  treachery,  such  ex- 
tensive and  cold-blooded  massacres^^j^  we  read  of  in 
every  page  of  ancient  history. 

It  was  towards  the  end  of  this  century  that  Henry  II., 
of  England,  first  invaded  Ireland,  and  obtained  the  ho- 
mage of  the  Irish  kings. 


THIRTEENTH   CENTURY. 

The  crusades  still  continued  till  the  middle  of  this  cen- 
tury; the  last,  which  totally  failed,  having  been  under- 
taken by  Ix)ui8  IX.  king  of  Franco,  called  Saint  Louis, 
in  A.  D.  1270.  This  century  is  chiefly  remarkable  for 
the  conquests  of  Gengis  Khan,  a  chief  of  the  Mogul,  or 
Mongul  Tartars,  in  the  East.  He  overran  the  empire 
of  the  Saracens,  took  Bagdad,  and  put  an  end  to  that 
empire.  Towards  the  end  of  this  ccnturj  the  Moguls 
subdued  China,  and  then  established  a  Tartar  govern- 
ment, which  has  continued  till  the  present  day.  Othman, 
also,  at  the  head  of  the  Turks,  founded  the  Ottoman 
empire.  Edward  I.,  of  England,  about  the  close  of  this 
century,  attempted  to  bring  the  Scottish  monarchy  under 
hii  authority. 
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rODRTSENTB  CKNTUBT. 


The  oomiii*  of  thin  oentarj  is  marked  by  th« 

SeoCeh  •ebi*  r   ind<>)>eiulenoe  at  the  bHttle  of 

Ba.  •  A.  D.  1814.     Towards 

the  vrard  III.,  of  Kiiglaod, 

invwiuu  >  (wveral  viotoriea,  wkittlkkd 

to  Du  p«  1  1  (twurdfl  the  ead  of  the  ee>- 

turj,  another  Tartar  ieador,  Tiiuour  lieg,  knowo  osuallj 
by  the  name  of  Tain*  rliun-.  nvirnkn  tin-  luidille  and  WMt 
ci  Aaia,  carrying  urever  he 

vent,  lie  laid  tlic  .,...■...,..,..  ...  i^t,  .■i^■^,..  empire  in 
Hindoetan.     Dt;lhi  was  taken  by  him  A.  D.  1398.     In 

this  century  the  dawn  ■  '" '" ^" "      •nanifeat  in 

Europe.     Petrarch,  J >  u  the  cod- 

tinent;  Geofty  ('!  ii^ngjauu;  unci  Aoulfada,  M 

Arabian  geograpi.  -torian,  flourished. 


nnXENTB    CENTUBT. 

In  this  century  commenced  that  conflict,  known  in 
history  by  the  name  of  the  Keformation,  which  resulted 
in  many  of  the  kingdoms  of  Europe  separating  from  the 
church  of  liome.  John  IIuss  in  Bohemia,  Jerome  of 
Prague,  and  Wickliffu  iu  £offUnd,  took  the  lead  in  dis- 
seminating the  doctrines  of  the  Reformation. 

In  the  history  of  England,  the  early  part  of  this  oeo> 
tory  is  marked  by  the  attempt  of  Henry  V.  to  obtain  pos- 
session of  the  crown  of  France,  by  avail"  - ' -nself  of  the 
distracted  state  of  this  country.     F<>i  ne  seemed 

to  succeed  in  his  enterprise;  but  tiie  iMiglii«h  were 
ultimately  repulsed  aod  driven  back  by  the  entbuaiasm 
of  a  peasant  ffirl,  named  Joan  of  Arc,  wb'  i  that 

she  was  called  by  heaven  to  achieve  the  -^  of 

her  country,  and  who  infused  into  the  armico 
a  portion  of  her  own  enthusiasm.     She  was  i  > 
basely  condemned  and  axeouted  by  the  Engliah  geaoriil 
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But  that  act  of  imbecile  revenge  rather  hastened  the 
expulsion  of  the  English  from  France  than  retarde<i  it. 
In  the  succeeding  reign  commenced  the  wars  between 
the  houses  of  York  and  Lancaster,  in  which  a  large  por- 
tion of  the  English  nobility  were  extirpated. 

In  the  East  the  Turks,  under  Mahomet  II.,  besieged 
Constantinople,  and,  after  an  obstinate  siege,  succeeded 
in  taking  it,  A.  D.  1453,  the  Greek  emperor  being 
slain,  fighting  sword  in  hand  in  the  breach.  This  put 
an  end  to  the  eastern  empire. 

The  latter  part  of  the  century  will  ever  be  celebrated 
over  the  whole  world  by  the  discovery  of  America  by 
ChriBtopher  Columbus,  A.  D.  1492. 


FIFTH  ERA. 
CharUt  V. 


This  era  finds  the  Greek  or  Byzantine  empire  extinct 
and  the  Turks  in  possession  of  Constantinople  and  of 
Greece,  to  the  shores  of  the  Adriatic,  with  the  most 
considerable  islands.  Further  to  the  eastward,  a  great 
empire  had  been  established  by  the  Mogul  Tartars; 
which  had,  particularly  under  two  chiefs,  Zengis  Khan 
and  Timour  Beg,  or  Tamerlane,  embraced  a  larger  ex- 
tent of  territory  than  any  of  the  great  empires  of  an- 
tiquity ;  but  which,  at  this  era,  was  broken  up  into  a 
number  of  independent  sovereignties.  China  was  under 
the  dominion  of  a  Tartar  dynasty. 

The  kingdoms  of  Europe  were  assuming  that  form 
which,  with  the  exception  of  late  modifications,  they 
still  retain.  Spain  was  then  one  of  the  most  warlike 
countries  in  Europe. 

Literature  had  begun  to  advance,  with  a  steady  and 
rapid  pace,  over  Europe.  The  art  of  printing  had  been 
discovered  about  the  year  1440,  and  was  now  beginning 
to  assume  that  influence  over  human  afiairs  which  has 
been  so  wonderfully  developed  in  the  present  day 
Statuary,  painting,  and  architecture  had  reached  their 
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||i|lMtt  ttXoellen«e  in  luUjr,  undor  Looiuurdo  4a  ViiMi, 
Hicftiael  Angelo,  Raphael,  Titian,  Corrcgio,  and  otWt. 

But  the  nioBt  remarkable,  as  troll  na  the  moat  import- 
ant feature  in  this  cm,  was  the  diw^jvcrj  of  Amerioa, 
by  Columbua;  bj  which  discovery  u  iiewr  wurld,  that 
bad  been  hiil  from  th«!  ii  '    '  '  \    i    .f 

the  globe  which  wc  huvc  At 

waa  unfuldcd  to  their  v^  ,u^c.  auil  opened  to 

their  spirit  of  di.>-covery  ;.  .  j-riM — opened,  alfo, 

alas !  to  their  cupidity  uud  ciudty.  Thia  OTent  took 
place  in  1492. 

This  age,  so  fertile  in  p  is  aloo  the  age 

of  the  Reformation;  in  >v  csiant  cbtirehes 

aeparated  from  the  church  uf  liomo;  an  event  which 
rtill  continues  to  influence  the  political  ^airs  of  Europe. 


In  the  beginning  of  thi  '  \  thtmtgg^si^  Eu- 
rope were  turned  towards  -  diaoofiiiA'iintinent 
of  America  and  its  islandb,  i:li  iLcir  attention  waa  called 
off  by  a  new  object  of  a  difforent  de»»criptinn,  namely, 
the  dissemination  of  the  <  itioB, 
followed  by  the  struj^;;Ie  *  ;i  medio 
atcly  ensued.  The  '  of  l^irope  regarded 
the  introduction  of  r  religious  doctrines 
into  tl.                                 lit  their  consent, »%  u  daoger- 

OQS  OH'. iiiwi  r  and  i>rcroi?aiivi'  :  unJ. 

aided  by  many  of  th- 

attempted  to  crush  ' 

Hence  arose  wars,  p< 

aacreAy  searoely  less  rctvum^  ii^uu  iuwm-  mhhu  omm  mm 

pages  of  ancient  pagan  history. 

Towards  the  commencement  of  this  century,  Charlea. 
king  of  Spain,  was  elected  emperor  of  Oermaoj,  ana 
being  an  able  and  ambitious  prince,  be  made  oae  oCJua 
areAt  power  to  attain  to  supreme  influence  io  JQwope. 
He  was  steadily  resisted  by  Francb  I.  of  France.  AAer 
as  active,  enterprising  reign,  io  the  latter  part  of  which 
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be  met  with  many  disappointments,  he  at  length  re- 

gigned  his  crown,  and  retired  into  private  life. 

This  century  is  celebrated  in  English  history,  chiefly 
by  the  reign  of  Elizabeth,  the  attempt  of  Philip  of 
Spain  to  subdue  England,  and  the  total  destruction  of 
his  fleet,  which  he  had  boustingly  called  the  Invincible 
Ajrmada. 


SZVSNTEENTH   CENTURY. 

This  century  is  marked  by  the  struggle  for  civil  liberty 
in  England  with  the  kings  of  the  Stuart  family.  Charles 
I.  had  imbibed  higher  ideas  of  royal  prerogative  than 
the  people  were  disposed  to  submit  to ;  and  after  various 
attempts  on  his  part  to  establish  an  independent,  unde- 
fined right  of  taxation,  which  was  steadily  resisted,  the 
contest  broke  out  into  a  civil  war,  and  the  result  was, 
that  Charles  was  defeated  and  beheaded,  and  a  kind  of 
republic  established,  with  a  protector,  who,  in  fact,  pos- 
•Msed  all  the  authority  of  royalty.  On  the  death  of 
Cromwell,  the  protector,  the  people  of  England  were  dis- 
posed to  return  to  their  former  monarchical  government, 
and  Charles  II.,  the  son  of  the  former  Charles,  was  restored 
to  his  hereditary  dominions.  On  his  death,  James,  his 
brother,  succeeded  him;  but  manifesting  a  disposition  to 
exercise  the  absolute  authority  which  had  been  claimed 
by  the  first  Charles,  he  was  forced  to  abdicate  the  throne ; 
and  William,  Prince  of  Orange,  who  had  married  the 
eldest  daughter  of  James,  and  was  also  his  nephew,  was 
called  to  it.  This  revolution  led  the  way  to  those  strug- 
gles for  liberty  which  have  since  taken  place  in  America 
and  ICurope,  and  which  have  not  yet  subsided. 

On  the  continent  of  Europe,  this  century  is  celebrated 
for  the  wars  waged  by  Gustavus  Adolphus,  the  Swedish 
monarch,  against  the  emperor  of  Germany.  Gustavus 
baffled  the  ablest  generals  of  the  empire,  gained  several 
battles,  till,  at  the  battle  of  Lutzen,  A.  D.  1632,  he 
was  slain,  although  his  troops  gained  the  victory.  This 
oentury  is  ahjo  celebrated  for  the  reign  of  Louis  XIV. 


•f  Fmoee,  whieh  111*7  ^  regarded  m  Um  AogOilHi  ag* 

of  French  literature. 

Id  the  uMt  of  Europe,  the  Tarkii  were  prowing  apou 
the  CbriDtiaa  0tat««.  Their  armies  bad  aaTanoed  to  the 
Dcighbonrhood  of  Vieuim,  wbeni  they  were  defeated  bj 

John  Sobifiwki,  king  of  Poland. 

While  the  Himthcrn  parte  of  Rnrr>pe  were  thoa  coca- 
pied,  a  power  wa.s  rising  in  ;'  which  was  dea- 

tiueU  to  prtxiiKv    important  (i  1  ita  social  atate. 

Rosua,  which  I  \y  been  feit  or  eren  heard  of, 

in  Europcuu  p<>l  .  towards  the  beginuiiiL'  of  the 

eighteenth  oeutury,  now  becan  to  emerge  '  (>• 

iourity.     Thia  empire  may  be  said  to  m»<'  !•  e, 

under   Divine  Providence,  to  the  cxtr  r- 

priso  of  Peter,  more  justly  caP  •'  ♦' ■'  '  uy 

of  those  who  have  obtained  tl  d 

the  throne  of  Russia  A.  D,  10-^.      in«  wmch 

he  adopted  for  raising  his  couutrv  to  .  were 

Bi  •  st;  but  the  Ii        '      '  '  na 

ol  i'»n,  and  of  tl'  "^e 

nnjiiis  he  rendered  nv.  ; .  i.^t 

tt-rritor}' ;  :itu!   his   ^';  ■       '"  'is, 

with  t  ri- 

tory,  1 :  ,  '•!• 

ing  and  formidable  position  than  any  single  state  now 
in  Europe. 

In  Asia,  the  Tartars  again  overran  China,  and  com- 
menced a  new  Tartar  dynasty  on  the  throne  nf  tluit  vmI 
empire. 


BIOBTKKNTH  CBNTURT. 

The  commencement  of  this  century  finds  K 
and  several  of  the  states  of  V.  " '     ! 

the  ambitious  projects  of  T>o'; 

Duke  of  MarllKirrtup'  !  alliui, 

gained    several   rn  -  iia   of 

France,  which  '  r-rhl. 

The  attention  ot    :  'le  wa» 
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of  Frederick  Third,  king  of  Pmssia,  with  the  Gkrman 
emperor,  for  the  possession  of  Silesia ;  and  the  nse  of 
the  Prussian  kingtlom  to  influence.  Also  to  the  wars 
of  Charles  Twelfth,  king  of  Sweden,  against  Russia, 
which  ended  in  his  defeat  and  death.  Towards  the  mid- 
dle of  the  century,  Britain  was  disturbed  by  a  rebellioa 
which  arose  in  the  highlands  of  Scotland,  the  object  of 
which  was  to  replace  the  family  of  Stuart  on<the  throne, 
^ut  which  was  frustrated  by  the  total  defeat  of  the  rebel 
Army  at  CuUoden,  A.  D.  1746. 

While  Europe  was  thus  ocou^nf  1  v.i':h  her  own  in- 
ternal causes  of  jealousy  and  dissension,  a  new  power 
iras  rising  on  the  other  side  of  the  Atlantic,  destined  to 
produce  the  most  important  effects  on  the  political  con- 
ation of  the  world.  Amid.st  the  agitations  and  conten- 
kions  on  the  subject  of  religion  in  Euglund,  during  the 
reign  of  Charles  I.  and  U.,  many  of  the  English  emi- 
grated, carrying  with  them  high  ideas  of  religious  and 
political  liberty.  To  these  were  added  a  colony  a  little 
k)  the  southward,  consisting  partly  of  persons  convicted 
of  crimes,  and  sentenced  to  transportation.  Under  &- 
('ourable  circumstances  for  increasing,  the  colonists  did 
iicrease  with  unexampled  mpidity,  and  soon  began  to 
i'eel  that  they  were  able  to  support  themselves  without 
aid  from  the  parent  country.  The  consequence  was, 
that  they  became  impatient  of  the  right  claimed  by  the 
British  legislature  to  tax  them  without  their  consent. 
This  w:is  the  very  claim  on  account  of  which  tlftir  fore- 
fathers had  resisted  Charles,  and  for  the  establishment 
of  which  they  had  been  driven  from  their  native  coun- 
try. The  British  government  most  unwisely  pressed 
their  claims,  till  they  drove  the  settlers  in  America  into 
open  revolt.  A  war  ensued,  in  which  the  Americans 
were  aided  by  the  French,  and  the  result  was,  that  they 
Achieved  their  independence,  the  northern  and  southern 
states  uniting  together  in  one  federal  republic. 

The  European  nations  were  not  inattentive  spectators 
of  the  straggle  between  Britain  and  her  colonies 
The  French  soldiers  who  had  been  employed  in  as- 
aUting   the    American  revolters^   returned   to    Frano* 


gtrongly  imbued  with  th«  principles  of  ciril  Hbertj, 
and  much  predispoeed  to  resist  the  despotic  authoritj  of 
their  own  monarchs.  Accordingly,  alnujfit  immediately 
after  the  termination  of  the  Anglo-American  war,  a 
revolution  benn  in  France,  which  did  not  end  till  the 
reigning  famuy  in  France,  like  that  of  England  in  the 
former  century,  was  driven  from  the  throne.  France, 
for  a  short  season,  became  a  republic,  and  commenced 
a  system  of  encroachment  on  the  neighbouring  states, 
the  results  of  which  belong  to  the  history  of  the  follow* 
inff  century. 

In  A«ia,  the  most  important,  and,  to  Europeans,  the 
most  interesting  object  during  this  century,  is  the 
gradual  rise  of  the  British  empire  in  India.  In  conse- 
quence of  the  superiority  of  the  Britiidx  navy,  when  any 
war  broke  out  between  Britain  and  any  of  the  other 
powers  of  Europe,  she  was  immediately  able  to  take 
pOMession  of  their  foreign  colonies  or  settlements.  She 
thus  gradually  superseded  the  Danes,  the  Dutch,  the 
Portuguese,  and  the  French,  in  India  and  the  adjacent 
islands ;  and,  partly  by  a  train  of  events  over  which  she 
had  no  control,  and  partly  bv  able  measures,  military 
and  diplomatical,  she  gradually  extended  her  authoritj 
and  influence  over  a  vast  territory  in  India  and  the 
Anatic  islands. 


SIXTH  ERA. 


Trt8  era  finds  Bonaparte,  a  military  adTentnrer  from 
Corsica,  wielding  the  government  of  France,  as  the 
head  of  a  triumvirate,  with  the  title  of  first  consul; 
and,  in  consequence  of  a  series  of  victories,  possessing 
the  chief  influence  in  Europe.  Britain,  his  great  op- 
ponenty  is  mistress  of  tte  sea,  and  possesses  a  largs 
MB]^  in  India,  the  West  Indies,  and  Canada,  witbr 
■any  important  eokmiesy  and    military    stataona    in 
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Tarioofl  parts  of  the  world.  Spain  aod  Portugal  are  in 
possession  of  extensive  empires  in  South  America. 
Three  new  important  states  have  arisen  since  the  former 
era,  namely,  the  United  States  of  America,  formed  of 
British  settlers  ;  Holland,  which  had  formerly  belonged 
to  the  crown  of  Spain ;  and  Russia,  which  has  arisen, 
from  a  state  of  barbarism,  to  a  place  among  the  civilized 
nations  of  Europe.  Prussia,  also,  from  being  an  elec- 
torate of  the  German  empire,  has  become  an  indepen- 
dent kingdom ;  and  Austria  has  acquired  extensive  ter- 
ritories. On  the  other  hand,  Poland  has  been  partitioned 
between  Russia,  Prussia,  and  Austria,  by  a  series  of 
acts  of  the  basest  treachery  and  violence.  Farther  to 
the  East,  the  Turkish  empire  still  exists,  but  weak,  and 
obviously  sinking  to  its  dissolution.  Still  farther  to 
the  East,  Russia  is  encroaching  on  the  more  southern 
•tales  of  Asia,  and  is  now  conterminous  with  China  and 
Persia.  In  Hindoostan,  the  Mogul  empire  exists  but  in 
name ;  its  territory  being  nearly  all  in  the  hands  of  the 
British,  or  under  British  influence. 


NINBTEBNTH   OENTUBY. 


The  French  republicans  had,  at  the  close  of  the  former 
century,  entered  on  a  career  of  conquest  and  aggrandize- 
ment, and  having  taught  the  people  to  regard  military 
exploits  as  the  glory  of  France,  laid  open  their  republic 
to  be  subverted  by  any  military  leader  of  sufficient  ta- 
lent to  command  the  aidmiration  of  the  nation.  Such  a 
leader  soon  appeared  in  Bonaparte,  a  Corsican,  and  a 
subaltern  officer  in  the  French  army.  He  entered  with 
all  his  natural  enthusiasm  into  the  revolutionary  senti- 
ments of  the  day;  and,  "by  his  military  skill,  soon  rose 
to  eminence,  and  so  dazzled  the  people  by  what  they 
were  taught  to  regard  as  the  glory  of  his  exploits,  that 
ke  attained  to  the  chief  power  in  the  republic,  which  he 
~"im  overturned,  and  was  crowned  emperor. 

As  he  rose  by  bis  military  talent,  he  eonld  maintain 
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his  sitmnd  onlj  bj  the  same  means.  He  oarried  fbr« 
ward  the  sjstem  of  Froneh  aggraaditemeat  which  the 
republic  haid  oommenofd,  till  ue  greater  part  uf  Europe 
wa.-*,  directly  or  iDdirt*cUy,  under  bis  oootrol.  Mean- 
while,  Eiigland  oflfered  to  him  a  determined  resiataaoei 
and,  by  her  command  at  aea,  at  once  confined  him  to  the 
continent  uf  Europe,  and  obtained  poesesaion  of  a  large 
propi^rtion  of  the  commerce  of  the  world.  The  powers 
of  Europe  hud  been  repeatedly  roused  to  resist  tbe  en- 
croachments of  Bonaparte,  but  in  vain ;  till  he  broke 
the  power  of  his  own  arm,  bT  a  mad  attempt  to  conquer 
Russia.  The  Russians  retired  before  him.  He  ad- 
yanoed  as  far  as  Moscow,  which  the  Russians  evaonated 
and  burned.  The  winter  was  approaching;  be  oould 
neither  maintain  himself  in  Moscow,  nor  advance  fiur- 
ther.  He  was  at  length  compelled  to  retreat,  sorroond- 
ed  and  harassed  by  the  unbroken  armies  of  Russia,  and 
an  invetcratcly  hostile  population.  Winter  assailed  him 
in  all  its  rigour,  and  the  consequence  was,  that  of  nearlj 
half  a  million  of  men,  whom  he  had  led  into  Ruaaiay 
but  a  few  thousands  found  their  way  back  to  their  own 
country. 

The  European  powerii  saw  this  to  be  a  fit  opportuni^ 
for  regaining  their  own  authority  and  inflnenoe,  aad 
assailed  Bonaparte  on  every  side.  Ho  oontinned  tooSMT 
a  vigorous  and  dexterous  resistance,  till,  overpowered 
by  numbers,  be  was  subdued,  and  finreed  to  rtmffk  tlie 
crown.  He  was  permitted  to  retire  to  the  ieiiod  Aii 
Elba,  in  the  Mediterranean.  From  that  island  be  wy 
soon  issued,  marched  to  Paris,  wss  hailed  bj  Uie  Fkwuili 
soldiery,  and  reinstated  in  the  empire.  The  othir 
powers  of  Europe  were  again  leagued  agunst  him,  tod 
beflMi  to  assemble  their  armies  on  the  MKthem  frtmtiar 
of  Frmnoe.  He  marehed  agaiasi  then,  daCasled  tha 
Prussians,  hot  was  almost  immediatriy  sAsrwards  aal 
by  the  British  army  at  Waterloo,  and  there  totally 
routed,  A.  D.  1815.  The  i^ult  was,  that  he  a^psia  re- 
ngaed  the  erown,  surreodering  himself  to  a  Britnh  ship 
ofwar,  was  sent  to  ooniaeBient  to  St  Heleaa,  where  be 
remained  till  he  died,  A.  D.  1»'.^1.  The  Bourboas  weie 
Ihstt  nealled  le  the  thfOM  ef  Fraaoe. 


Till*  pontory  has  already  also  boon  distinguiithc<1  hj 
ihii  rise  of  several  iiidepciiufnt  states  in  Soutli  Anu'rit-a. 
'J'liu  colonii-A  of  Spain  and  Pnrtiig-.il,  wliicli  liud  I<»ng 
bt'co  impatient  of  the  rigorous  control  exercised  over 
theui,  Gliding  that  the  convulsions  of  Europe  opened  a 
favorable  opportunity  of  utt«ining  to  independence, 
promptly  avuiled  tliemselwi}  of  it,  and  successfully  re- 
sisted  all  nttenipts  of  the  parent  countries  to  luaiDtaio 
authority  over  thcui. 

Tliere  are  three  features  of  this  period,  which  must 
not  be  overlooked. 

The  first  is  the  rapid  advancement  of  science,  and  of 
the  useful  orts.  Mutheiuntics  have  been  carried  to  an 
extent,  and  have  attained  to  a  power  and  facility  of 
investigation,  of  which  the  ancients  formed  no  con- 
ception. Astronomy,  by  the  aid  of  Mathematics  and 
of  Oi'tics,  has  opened  up  the  system  of  the  universe; 
subjected  the  various  heavenly  bodies  to  weight  and 
measurement;  and  accounted  with  mathematical  pre* 
eision,  not  ouly  for  all  the  phenoi.cna  known  to  tho 
ancients,  but  for  ten  thousand  other  phenomena,  that 
have  been  dij-oovcred  by  the  more  powerful  instruments 
which  Optics  have  |>laced  at  her  dii'posal.  Mental 
pbeoom--iui,  also,  and  all  departments  of  knowle<lge 
that  n'late  to  the  direction  aud  cultiva'ion  of  the  un- 
derstanding, have  been  investigated  on  the  principles 
of  sound  phil»s4tphy;  and  many  important  practical 
truths  have  been  established.  Natural  History,  in  all 
its  branches,  h«s  been  cultivated  with  a  z  -al  and  success 
altogetlicr  mipicc  dented.  New  suhjccta  of  investig:it;on 
have  Ix-eu  ojHJiicd  aud  pursued  to  a  surprising  extent. 
The  sciences  of  Political  Economy  and  of  Chemistry 
may  Jjc  regarded  as  the  creations  of  thi>;  period ;  and 
Ge  1  'gy  is  only  yet  at'aining  to  the  form  and  con- 
sistency of  a  fciiucje.  Geography,  also,  has  explored 
the  surface  of  i>ur  planet  in  almost  every  direction. 
An  I  along  with  the  incna^e  of  knowledge,  have  come 
incn>ase  of  human  power,  and  addition  to  human  com- 
furt  and  conveuiencc.     Machinery,  in  every  department 
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ff  Ub«iir,  bM  beet  Mrri«d  to  great  perfeetita.  The  in- 
WDlion  of  Ibe  gtina  eagiM  bM  placed  »  power,  to  wbteb 
it  froaM  be  diftenlt  to  Mdgn  Utuita,  at  the  di«pQaal  of 
Mas;  •>> '  '  <v  inittrument  baa  been  applied  t* 

BiaB«f.H  tcrly  to  water  aod  land  oarriaga, 

with  tb«  UMWt  giitiit  ilts.     llio  luuro  delicate 

uiacbinfs,  too,  «uch  a-  md  watcbea,  al though  n<>t 

tbe  inv<  Uiia  laai  oeriod,  have  boen  Uynght  to 

biffh  IX  ill  it ;  aua  the  rcc«ut  disoovcrv  of  tnu^ 

liglit  Ws  add«(i  much  to  the  comfort  and  saf < ;  i 

and  tovtia.  Tbe  powcrof  intelUnt  thut  ia still  ■.  ...^..  ,^i 
in  impnivftiteiitit  in  cvtrj  deportment  of  art,  ia  unex- 
ampled in  the  history  of  mankind. 

The  second  A>ature  of  this  p<riod,  to  which  we  bare 
fdlttdcd,  is  the  great  --  -  that  bas  been  nuMle  m 
tnaaUting  the  Saor^  .'S  into  tbe  variooa  lan<> 

gvagea  of  the  world.  iii*  .Scriptures  had  beea  pr»> 
fionalj  translated  at  different  times  into  moat  of  tba 
Unguages  of  Europe,  and  had  existed  from  a  very  earlj 
period  in  Sjriac,  Arabic,  and  Coptic;  but  a  great 
addition  to  buoh  ti-an  slut  ions,  <  to  eastern  lati- 

gua^^ea  and  dialects,  belongs  to  *  ut  period.    .^KQ 

of  different  nutiona  have  thus  been  fumiaoed  with  op. 
portunities  of  beoouiug  aoqnaintfld  with  each  other'a 
languagea;  and  of  learuing  to  act  f>n  sinular  principle^ 
to  a  greater  extent  than  has  e>  cr  before  been  witneaaed. 
And  when  this  fact  iii  counectod  with  tbe  auasing  fcoi» 
litivs  for  comiuuuication  among  tbo  different  natioaa  oC 
tbe  world  that  are  now  in  progreaa,  it  ia  impoaaibU  to 
form  an  J  conception  of  what  may  be  tho  reault. 

The  third  rcmarkublu  feature  of  thia  period,  i»  tbe 
abolition,  first  of  the  t«lave  trade,  and  lU'tcrwarda  of 
alavery  in  the  British  ct)lonies.  A  traffic  in  huiuaa 
beings,  from  tbe  West  coaat  of  Africa  to  thi  a 

eootioent  and  islands,  early  commenced.     Ti  y 

of  tbe  European  settlers  in  the  Now  World  tuiiiciiud 
then  to  seek  for  labourera  to  cultivate  the  Und,  to  work 
tbe  minea,  and  otherwise  to  render  their  new  ac({uisitions 
pn>6tAble,  before  a  sufficient  popoliition  bad  ltouh  up 
on  tbe  soil  for  these  purpoees.     With  this  ii  y 

tbttir  abipa  to  the,  ooast  of  ACrieai  to  gc:,  _  _./ 
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trmW,  men,  women,  or  children,  and  convej  them  acroM 
the  Atluutic  to  the  European  settlements.  The  prose- 
cutiuii  of  this  nefarious  traffic  creat<^'d  a  mass  of  human 
misery,  partly  in  Afrca,  partly  during  the  ntiddle  pas- 
»ige,  and  p^irtly  i»  America,  such  ait  scarcely  had  at 
any  fonuer  period  been  known:  and  it  is  humiliating  to 
think,  that  the  agents  and  abettors  of  this  traffic  wi-re 
natives  of^countries  professing  to  have  adopted  the  be- 
nigti  principles  of  Christianity. 

The  zeal  of  a  few  benevolent  individuttls  waa  chiefly 
instrumental  in  opening  the  eyes  of  the  British  public 
tu  the  enormous  crimes  to  which  they  were  rendering 
themselves  parties  by  sanctioning  the  slave  trade,  and 
by  the  condition  of  the  slaves  in  the  British  West  India 
islands.  The  result  was,  that  the  nation  was  rou.'^ed  to 
indignation  at  the  fearful  recitals,  and  became  deter- 
mined to  wash  its  hands  of  the  fout  stain.  And,  after 
a  determined  struggle  against  the  parties  interested, 
humanity  triumphed,  and  lirst  the  slave  trade,  and  after- 
wards slavery  itself  was  abolished.  The  manner  ia 
which  this  last  act  of  justice  was  effected,  is,  perhaps, 
unique  in  the  history  of  the  world.  The  British  nation 
purchased  the  freedom  of  the  slaves  from  their  masters, 
subjects  of  the  empire,  and  has  actually  agreed  to  ad- 
vance to  them  twenty  millions  of  pouudis  sterling,  to  set 
Um  wxctcU«U  captives  at  libu*ty. 
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SECTION   III. 


INTRODUCTION  TO  VEGETABLE  PITT8I0L00T. 

Tnr.  first  dislinction  to  be  attended  to  between  mifM> 
ral.t  and  beings  cnd(>wc<I  with  life  ik,  that  the  latter  art 
formed  with  organs  adaipte«l  to  fulfil  tb«  Mvcral  fnuo* 
tions  fnr  wliieli  they  were  declined  bj  nature-.  Tbeaa 
organs  differ,  not  only  in  form  nud  »(ri  '  nn 

Or  Ic8)«,  in  the  materials  of  wJii«'h   ♦!)<  -J: 

org:inize<l    beings   are    ;.  ic, 

roun<led,  and  irregular ;  nn- 

gulnr,  and,  in  tkuir  cbryaiallinc  aute,  of  gcuuictrical 
regularity. 

One  of  the  principal  fnnrtion*  those  organs  bare  t*» 
perform  is  nutrition.  UuorL'.in'zrd  ttint;!  r  m.iv  l»o  <»n- 
hirgcd  or  din)iui.«hed,  either  '  '  ;il 

changes ;  minenils  nia}'  be  n  ' ;  -n 

of  Kiniilar  particle*,  or  by  r'  itli 

substances  which  are  dis'iniilui ,  nut  iiii^>  imv*  n  •  j)'iNc-r 
to  convert  them  into  their  own  nature.  OrgHiiitcJ 
bodicH,  on  the  contrary,  nre  inereaaed  in  site  by  ic> 
cciving,  internally,  particles  of  matter  of  a  naturo 
different  from  their  own,  which  tbey  aatimilale  lo  tUcir 
own  substance. 

lict  us  now  proceed  to  inquire,  what  is  <!  yiil 

distinction  between  the  two  claancs  of  organ  igs 

—the  animal  and  the  vegcUible  creation. 

Animals  are  provided  with  a  eaviry,  called  a  irtomach, 
in  which  they  deposii  a  store  of  foo«J,  wh< :  re 

continually  deriving  noari^hmcnt.     Th!» '>  ui* 

tiMl  to  animals,  as  they  arc  not  conittan  d  wiib 

fund:  tbey  find  it  not  always  beneath  ...^..  .vvt;  thej 
must  wander  in  seareli  of  it;  and  were  tbey  not  pcu> 
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rklcd  with  such  n  9tnrc-bousc,  in  which  to  lay  it  up, 
tljfv  wMuKl  be  frer|ucntl3-  in  danger  of  perishing. 

\'ij:  fiiMf-  Iwvu  no  stoiuiicii;  they  do  not  rerjuire  8U*.h 
a  (ii.ig  iziiii',  since  they  find  a  re.ular  supply  of  uimrinU- 
iiicnt  ut  the  cxtrviulty  of  their  r'X>t,s.  The  food  of  plniits 
19  U'»t  of  a  eoinpliuatud  natur^',  Ukc  that  of  aniuids;  but 
consists  of  t lie  simplest  luuterials — water,  aud  the  solid 
ai)  !  matter  eontaiiied  within  it. 

'     1  1  didtinction  betwetm  the  animal  and  rego- 

tabic  I  ruiuoa  is,  that  the  latter  are  not  endowed  with 
Bcusib  lify. 

Some  ingenious  experiments  have,  however,  l»een  re- 
cently made,  which  tend  to  favour  the  opinion  that 
pbmts  may  be  endowed  with  u  species  of  sensibility; 
and  seem  to  render  it  not  improbable,  that  there  may 
exist  in  plants  s'^mething  corr.spondiug  with  the  nervous 
sys'cm  in  anim:d;<.  There  are  certiin  vegetable  poi^ns 
which  are  known  to  destroy  life  in  animals,  not  by 
affcciug  the  stomach,  but  m-.-rcly  by  acting  on  the 
n  rvous  system.  These  p  >is<ius  were  administered  to 
different  pbnts,  either  by  watering  them  with,  or  steep- 
ing the  roots  in,  infusions  of  these  poisonous  plants 
The  universal  effect  was  to  produce  a  sort  of  spasmodic 
action  in  the  leave-,  which  either  shrunk,  or  cn»k:d 
themselves  up;  and,  after  exhibiting  various  symptoms 
of  irritability,  during  a  short  time  became  flaccid,  and 
the  plant,  in  t]»c  course  of  a  few  hours,  died.  When 
we  see  plants  thu?  acted  upm  b}'  vegetable  poisons 
which  are  kn  'wn  to  be  incapabK-  of  destroying  the  an  uial 
Lbri',  or  if  injuring  the  fianio,  but  through  the  medium 
of  the  niTves,  we  may  bL-  led  to  suppose,  that  ctrti.in 
organs  ma>  txist  in  plants,  with  which  we  arc  totally 
uu.K-i|Uainte^i,  aud  wliich  bear  so^c  analog)'  to  the 
uervous  sy^ttiu  in  animahs. 

It  i.t  ofrtaiu  that  some   plan's  possess  a   power  of 

irrif.ibiliry  .n-  contraetibility.     There  are  some  flower:*, 

i.  I  I   I-  til  <M'  of  the  barb<'rry,  wh^'se  stamens  will  bend 

a;i  i  •■  ;  i  over  the  pi»til,  if  tiie  latter  be  pricked  witli  a 

nc  'i  c  .  anil  there  is  one  in>tanee  of  a  plant  the  leaves 

!i    move   without  any  a.-i.signable  cause:  thi->  is 

^  oui  ufli  jjfraiuif  which  grows  only  on  the  baiiks 
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tt  the  Oflneet.     It  b*s  tbr««  loafletii  on  each  (boMldk, 

•II  (if  which  aro  in  eonsUnt  irre^lur  motion.  The 
Icarefl  of  the  sun-dew,  near  the  root,  are  corered  with 
briMtlcn,  bt'I        "  y  juice.     If  a  fly  ■ottlc* 

on  the  uppi ;  af,  it  is  at  firrt  defnincd 

hy  this  cluiiiiu}  li«|uii!,  uiid  then   the   leaf  i 

holdti  it  fu>t,  rill  it  dieit      Plants  in  goncral  ir 

lu»vo8  towards  the  light;  and,  when  growing  in  a  room, 
they  spread  out  their  branches  towards  the  window*,  as 
if  they  were  tjcnsiblu  of  the  benefitt  they  deriTe  from 
light  and  uir. 

IMunts  ap|»ear  alxo  to  be  auweptible  of  oontraetiDg 
habits.  The  mimosa,  or  senHitire  plant,  if  conveyed  in 
a  carriage,  clobcs  its  leaves,  as  soon  as  the  carriage  it 
put  in  raittion;  but  after  some  time  it  becomes  ac- 
customed to  it,  the  contraction  ceases,  ud  the  learct 
expand. 

J'lanis  which  are  brought  from  the  southern  hemis- 
phere, faithful  to  the  sf^aAouH  of  tbeir  nati\ 
mukc  vain  attempts  to  bud   and  blonom   <t 
froKty  winter;  and  seem  to  expect  tbeir  sultry  summer 
at  Christmas. 

These,  iind  many  other  phenomena  exhibited  by 
plhulK,  do  not  permit  us  positively  to  say,  that  plants 
arc  wholly  devoid  of  sensibility;  but  the  evidence 
against  that  opinion  is  so  strong  as  to  amount  almost 
to  pnM)f.  flud  Providence  endowed  planUt  with  the  sen- 
cations  of  pK'asurc  and  of  pain,  it  would,  at  the  linme 
time,  huvc  afforded  the  means  of  seeking  the  one  .nnd 
of  avoiding  the  other.  liiHtiiici  is  given  to  oniniaU  for 
that  ex  preMS  purpose,  an  I  rea.<M)U  to  man;  but  a  plant 
rootc«l  in  the  earth,  i^  a  poor,  patient,  pa»«ivc  being:  its 
habit*,  it«  irritability,  and  its  coutractibility,  ail  do> 
ponding  on  mere  pbysi  -ul  caases. 

The  properties  of  pi  mts  may  be  leparated  into  two 
cl^vgis:  fintt,  th(MC  wliich  relate  to  their  structure;  nicb 
as  their  elaxticity,  their  hygroractic  power :  these  pro- 
pcriies  may  cou'inuc  after  death.  Secondly,  tboMC  which 
relate  to  their  vitality  :  snch  as  coutractibility ;  which, 
consequently,  can  exist  only  in  the  living  state. 
'  Tiui  elcdKuitarf  orgiua  of  vegetabks  an  of  ikttm 
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Mn^  first,  the  cellular  ijstem ;  ccnsifttine  uf  mimrta 
cells,  of  an  hexagonal  form,  apparently  closed  and  sepa- 
rattd  by  their  partitions,  somewhat  similar  to  the  con- 
Btruction  of  a  honeycomb.  These  cells  in  plants  arc 
niurkcd  by  small  spots,  which  have  been  conjectured  to 
Ix'  ap'  rtiircs  thnugh  which  fluids  are  transmitt'^d  from 
one  cell  to  aii'ither;  but  those  marks  are  so  minute  as 
to  r  nJor  i-  h  ^irdous  to  venture  on  deciding  for  what 
:mwl. 

Ill  forms  the  second  set  of  element- 
ary organs.  It  consists  of  tubes,  open  at  both  ends: 
they  are  always  situated  internally.  The  organs  of 
plants  are  so  extremely  small,  that,  though  aidod  by  the 
most  powerful  microscope,  it  is  frequently  difBcult  to 
examine  the  structure  of  thoir  parts  with  a  sufficient 
degree  of  accuracy  to  be  able  to  ascertain  their  func- 
tions. It  has  long  been  a  disputed  point,  whether  the 
iap  ascends  through  the  vascular  or  the  cellular  system 
of  organs;  the  latest  opinion  is,  that  it  passes  through 
neither;  but  that  it  rises  through  the  interstices  which 
separate  the  different  cells. 

The  third  system  of  elementary  organs,  is  the  tra- 
cheap  :  =0  call -d  from  their  conveying  air  both  to  and 
frf  ■  !aiit ;    they  are   composed  of  very  minute 

ei:i^  1  tubes.    Air  is  so  essential  an  agent  in  pro- 

moting the  nourishment  and  growth  of  plants,  that  it  is 
scarcely  less  necessary  to  their  existence  than  to  that 
of  animub. 

The  whole  of  the  vegetable  kingdoitt  entisists  of 
masse.o  of  these  several  elementary  organ?,  with  the  ex- 
ception of  fungi,  mosses,  and  lichens,  whose  vessels  are 
all  of  a  cellular  form :  they  have  no  vascular  system 
whatever;  ana  this  affords  a  stnmg  argument  against 
th  •  pas*«gc  of  the  sap  through  the  vascular  system. 

The  layers  of  wood,  which  are  seen  in  tbc  stem  or 
brmch  of  a  tree  cut  transversely,  consist  of  different 
ton(>s  of  fibres,  each  the  product  of  one  y«tar'd  growth. 

The  bark  consists  of  three  distinct  coats,  the  cuticle, 
the  fortex,  an-1  the  liber  or  inner  bark;  of  these,  the 
cudclu  is  that  which  is  external     It  covers  ^e  lemvM 
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jbU  flfncertf  with  the  exc<  ' .  aii4|f§* 

th%M,  ti»  well  as  the  •tfiu  me  cu^i 

of  a  young  :«hu(it,  aftr  it  luui  (mmmi  f<ir  hoiuo  time  ox- 
nOMiu  to  '!'••  !iriiHwiilu.rp,  bovomex  ()pa<|iie,  <liii>»  :ii««l 
being  (I  l:(t4-nil  gr<*wtli  of  tlie 

itpliH.  iiii-i  .nil!    I  y.ii  or  lwi>,  fulU  )ifr.      A  -■ 
bianc  1$  'h<n  f»riiieU,  by  the  deiticcution 
part  of  the  ccUulur  int<-guiuent;  but  it  tiitiii-i  (r>>iii  nw 
former,  in  l>eiu/  tbickcr,  unJ  of  a  chanter  texture.    Tbui 
cnvolotM:  is  (liiitiugui»Ucd  from  thu  former  by  the  name 
of  cpidormU. 
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The  root  not  only  mpporta  the  pluut  by  fixing  it  in 
the  >(>il,  but  affords  u  chunncl  for  the  couvt-yuiicc  uf 
nouri>hmcnt.     At  the  extremity  of  einh  fibre  of  a  not, 

thorc  is  an  pxpannion  of  ihi*  celluiar  intrp- *        "    I 

■pongiole,  from  its  roiH'mbtuncc  to  u  small 

full  uf  pores,  it  absorbti  the  wuter  from  the  M>ii       i 

are  pores  in  every  pstrt  of  a  pLnt,  ubove  frround.       • 

they  are  almost  wh(»lly  for  the  purpose 

The  roots  have  no  {toren,  except  in  the  »{• 

extremities.     It  would  l»e  useless  f«>r  them  (••  be  lunti-it- 

ed  with  evaporating  pons,  sinec  they  are  not  oxpo^e-l 

to  the  utmo.-«phcrc,  where  uluuc  cva|ioratiou  could  take 

pliiee. 

'J be  tendrils  of  vines,  and  of  otlicr  ilimbin;;  plmt^, 
which  serve  to  lix  tlieui  aguiust  u  wuil,  or  the  trunk  •  f 
a  tree,  caunut  be  eou«ider<d  uHrootH^  Muiv,  ihouuh  tli>*y 
•u*wer  tite  purpiMt  of  NUskLuiuing  ihc   p.'iint.  they   arc 
unuble  to  buppiy  it  with  nourl^limvut.     ]tul  there  ur>j 
»<mc   p)iru>ii.eui  plants,  »uch  a^  the   mislctoe,  w!>:  !i, 
huving  no  iuriuediutv  eommuni(iiti(»n   uiih  the  •..  ' 
fttrtke  ihuir  hbrc^  iuto  the  htcm<«  or  branehctf  of  .1 
kuti  derive  their  uouri»hnient  troiu  this  licMy  pn  | 
Sni  i  y vt,  aj  iliti  ubscr^tiuu  iu  lhi«  uuv  ia  uui  wutiwi  wu 
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by  iho  regular  mode  of  spongiolcs,  the  fibrss  arc  not 
dcnoininutcHl  roots. 

The  sp'tHgiules  act  only  by  cnpilhiry  attraction,  and 
suck  up  iuoi,fur»i  just  as  a  lump  of  sugar  ab.«ior'>s  (lie 
water  into  which  it  is  dipped.  As  a  proof  of  this,  it  has 
bt-en  shown,  that  if  roofs,  saturated  with  moisture,  be 
transphiuted  int<i  vtry  dry  earth,  the  latter  will  absorb 
the  uioisturi'  from  the  root*. 

Absorption  does  not  immediately  coase  upon  the  death 
of  a  plant,  as  the  blood  ceases  to  circulate  upon  the  ex- 
piration nf  animal  life;  but  when  the  vessels,  tbrou<vh 
which  the  fluid  should  pas.s,  have  lost  their  vital  ener«ry, 
that  susceptibility  of  irritation  and  contraction,  which 
enabled  them  to  propel  the  fluid  upward,  c<>ases,  and 
it  can  nu  longer  ascend  into  the  roots,  but  remains 
stagnant  in  the  spongiolcs,  which  soon  become  satu- 
rated. Disease  and  putrefaction  follow;  and  (hat  nou- 
rishment, which  was  designed  to  sustain  life,  now  serves 
only  to  accelerate  disorganization.  The  fluid  is,  however, 
still  performing  the  part  assigned  to  it  by  the  Creator; 
for  if  it  be  ncccssjiry  to  supply  living  plantg  with  food,  it 
is  also  necessary  to  destroy  those  which  have  ceased  to 
live,  in  order  that  the  earth  may  not  be  encumbered 
with  bodies  become  useless,  and  that  their  disorganized 
p:irticles  may  contribute  to  the  growth  of  living  plants. 
Thus,  the  putrefaction  of  leaves,  straw,  &c  ,  which 
reduces  the  bodies  to  their  simple  elements,  prepares 
thrm  to  become  once  more  component  parts  of  living 
plants. 

Botanists  distinguish  several  kinds  of  root.  The 
radi.i  jiLiosuy  or  fibrous  root,  is  the  most  common  in 
its  form:  it  consists  of  a  collection  or  bundle  of  fibres. 
Tlie  roots  of  many  grasses,  and  most  annual  herbs, 
are  of  this  description.  The  couch  grass  is  an  ex- 
ample of  the  ratUx  rt-pens,  or  creeping-root.  If  an 
attempt  be  made  to.cnidicate  such  roots,  a  succession 
of  bunches  of  fibres  are  met  with,  springing  from  an 
apparent  root  which  grows  horizontally,  and  appears 
to  be  endless.  This  long  horizontal  fibre  i.s,  however, 
not  a  root,  but  a  subterraneous  brauch,  for  it  has  uo 
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■pon^iolw :  the  real  rooto  are  the  small  ban^e  of  fibret 
which  spring  from  it.     Such  a  mot  in  very  t«nariouH  of 
life,  AS  anj  portion,  in  which  there  ia  an  art 
will  grow.     The  ox-eye,  whoee  ttroog  penetri  . 

Btri^  '    iito  the  earth,  fumiahes  n^nn  exanr 

ni"  mfV, 'ir  sptn'Ur  «hnpeH.    Itiaalao^ 

taproo'.  !''rably  tow.ri  ■     no 

eud.     'I  1- roof,  ancli    i     '.it 

of  the  lily,  the  hyacinth,  or  the  onion,  is  improperly  ao 
called,  for  the  tuffs  of  fibres  pendant  frr.m  ihe  bull'  arc 
the  root*.  The  bulb  const) tatoa  the  utrm  of  th«>  plint. 
The  potato  belongs  to  the  class  of  tnbcroas,  or  knotted 
roots,  which  are  of  rarious  kinds,  compn^hcnding  all 
Boch  as  have  fleshy  knobs,  or  tumours.  In  all  cases 
they  are  to  be  eonhidered  as  reserroir."*  of  nourishment, 
which  enable  the  plant  to  sustain  tke  casual  privaiiona 
of  a  barren  or  dry  soil. 

The  root  of  the  nrr/n's  is  denerring  of  r 
ainffularity.     It  consists  of  two  lobefi,  ^v. 
to  we  two  parts  into  which  a  benn  -- 
tbese  perishes  every  year,  and  anotli' 
opposite  side  of  the  remaining  lobe.     The   '^ 
every  spring  from  between  the  two  lobes,  and 
new  lobe  does  not  occupy  the  same  place  as  it^  prede- 
eosHor,  the  orchis  every  year  mwcs  a  little  onwaras. 

The  duration  of  roots  is  cither  annual,  biennial,  or 

perennial.     To  the  fiiat  belong  plants,  the  ct^  • f 

which  is  limited  to  one  seMOO :  sneh  as  bar 

vast  number  of  nrden  and  field  flowers.     The  ni<  t 

root  produces,  the  flrst  season,  only  herbage,  anH 

following  Hummcr,  flowers  and    fmitA,  or  »(■< 

which   it  perishes.      To  the   perennial   bel«: 

which  live  to  an  indefinite  period:  such  as  Uim  and 

ahruba 


6TEM8. 

Ererj  plant  has  a  Btem,  through  which  the  snp  circa» 
lates,  and  from  which  the  Icavea  and  flowers  spring. 
This  st^m  is  not  always  apparent:  if  is  soraetiraes  oon- 
oesled  under  ground,  sometimes  dibgui^ed  under  an 
extraordinary  form :  the  stem  of  the  tulip,  for  insuncc, 
is  coutained  within  the  bulb,  which  is  cnmmf>nly,  but 
improperly,  called  its  root;  that  of  the  fern  is  sub- 
terraneous. The  functions  of  the  root  and  stem  are 
totally  diflferent:  the  former  merely  sucks  up  nourish- 
ment from  the  soil,  and  transmits  it  to  the  leaves;  the 
latter  is  supplied  with  organs  to  distribute  it,  variously 
modified,  u>  tho  several  parts  of  the  plant,  the  leaves, 
the  flowers,  &c. 

The  stems  of  plantx<:  are  divided  into  two  classes; 
those  which  grow  internally,  hence  called  enniyyaioun ; 
they  are  also  called  nujuocottfledons,  from  their  seed 
having  only  one  cotyledon,  or  lobe;  and  those  which 
grow  externally,  called  exofjenous,  or  dlrofylefiont^  from 
their  8«ed  having  two  lobes. 

There  is  a  third  class,  denominated  arott/ledoruf,  which 
have  no  cotyledons,  and  no  vascular  system,  such  at 
fungi,  lichens,  &c. 

The  date,  the  palm,  and  the  cocoa-nut  tree,  the 
sugar-cuue,  and  most  of  the  trees  of  tropical  climates, 
belong  to  the  monocotyledons,  or  endogenous  plants. 
Their  stems  are  cylindrical,,  being  of  t^e  same  thick- 
ness from  the  top  to  the  bottom.  Their  mode  uf 
growth  is  this:  a  hollow  stem  shoots  up  to  a  certain 
height,  and  there  stops ;  layer  after  layer  grows  in  the 
interior  of  this  hollow  stem,  till  at  length  a  period 
arrives  when  the  outer  coats  are  so  hardened  and  dis- 
ttutiid,  as  to  yield  no  longer,  the  stem  has  then 
attairi»jd  iL-;  full  grc'Wtli  in  horitontal  dimen.^ions,  and 
oS'  r?  a  bm:id.  fl:it  circular  stirface  to  view,  which  has 
s^  't  above  the  level  of  the  ground. 

Ii.  „  ;:ble8  the^tump  of  the  trunk  of  a 

tree,  which  has  been  cut  down.  The  following  spring, 
ther«  being  no  room  for  h  now  layer  of  wood  to  extend 
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itself  hnriiontnllj,  it  >ihr»o»»  up  fmm  the  ^  ''  tho 

it«-iii    v.-riicilly ;    frii»l»    Iiivi-m    t-vt-iy    V'!''  fly 

till  it  !■  '  iiu. 

•At]  ♦liin  '.utCf 

ihc  -  .   lu, 

1 1.  ^     ii»  grow  from 

tbo  centre  of  the  la.st  shofit,  uni|  t'onii  a  Ktrr  (il'dbbago 
at  the  t«ip  u(  thu  tree,  on  cutting  tiff  vrhicb,  ibc  trc« 
periibc*. 

KuJojjcnous  plants  hnre  no  iral  b.irk,  the  cxtemql 
C(xit!<  of  wood  tire  so  mucli  burdened  an  to  n*u  Jcr  koch 
a  preservation  unnceeaoury.  Wbcn  u  Kuro{M-un  wood* 
cutter  begins   to   fell   u  ln*c  of  tliii*  de:-cription,  be  is 

3uit«  astoiiisbcd  at  it»  b:irdiiuH.«.  ")f  I  buve  tto  uiiieh 
ifficulty  witb  ibc  outside,"  Siiys  he,  "  how  hball  I  ever 
get  through  the  heart  of  the  \vo«h1?"  But  an  be  pro> 
Ceeds  be  fiDils,  that,  fontrttry  to  what  hf  bu«  been  no- 
customed  to,  i'  'er.     TImh  ciivuinstnnce  renders 

ir  vrry  nay  tht*ni,  and  nitikcs  them  pectt* 

tor  the  couveyanoe  of  water, 

Tiicsc  plunts  huve  usually  no  braueheti.  Com,  and 
all  graoiiueous  plants,  the  liliaceous  tribe  of  flowers,  and 
bultMus  roots,  arc  all  endogenous.  Some  of  these  send 
forth  shoots,  but  tbi-y  urc  not  from  the  stem,  but  fnmi  a 
knot  or  ring  upon  tbo  stem.  The  sunr-can^,  Hhicb 
grows  in  ibis  manner,  is  the  largest  of  tuo  gramineoua 
plants. 

The  structure  of  the  czogcnons  plants,  or  dicotyle- 
dons, to  which  the  trees  of  our  temperate  climes  belong 
is  much  more  complicated. 

The  stem  is  composed  of  two  separate  parts:  the  one 
ligncou!),  the  other  cortical;  in  other  words,  it  is  formed 
01  wooJ  and  balk. 

The  wood  con*>ist«,  in  the  first  place,  of  the  pith,  a 
•oft  medullary  substance,  which  occupies  the  centre  of 
Ibc  stem,  and  is  almost  always  of  a  cylindrical  form. 
Tliiit  soft,  pulpy  body  docs  not  grow  or  imrcase  in 
■izi>  with  the  tree,  but  rctaimt  tho  same  diuvusiuiis  it 
•ri|piiaily  bad  in  the  young  stem. 
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The  fir<«t  InyPT,  snrmnnrling  the  central  pith,  frrnvn 
frpfly  during  a  Iwelvt'iiioiitlj,  but  the  following  year  it 
is  enclosed  by  a  new  l.iyer;  being,  by  the  pies>urc  of 
this  hiyer,  prevented  fmiu  extending  lutemlly,  it  makes 
\ts  w.iy  where  there  is  no  pressure;  tliut  is  to  8.ty, 
vertically.  When,  during  the  third  year,  a  third  layer 
«nrriuinds  and  compressed  the  second,  thi?',  in  its  turn, 
C8c:ipes  from  the  bondage  by  rising  vertically.  This 
pr«»e  .ss  goes  on  year  after  year,  so  tliut  the  stem  grows 
in  heigir,  at  tlie  t-ame  tiniu  that  it  inert a^s  in  tbick- 
»i  ss.  This  mode  of  growing  renders  the  form  of  the 
stem  conieal,  the  number  of  layers  diminishing  as  tho 
stem  ris  '8. 

Those  layers  of  wood  attain  a  stato  of  maturity, 
when  they  become  so  hard  by  continued  pressure,  us 
to  be  no  longer  susceptible  of  yieidiug  to  it.  Previous 
to  this  j)eriod,  the  layers  b.^ar  the  name  of  af/junium, 
B  gnifying  white  wood,  for  wood  is  always  white  until 
it  reaches  this  degree  of  consistency.  The  length  of 
time  requisite  to  convert  the  albaruu-n  into  perfect 
wood,  v.iries  from  five  to  fifty  years,  according  to  the 
nature  of  the  tree. 

The  vegetation  of  the  bark  is  precisely  the  inverse 
of  that  of  the  wood :  that  is  to  Sity,  it  is  emfiH/enoms,  its 
layers  growing  internally ;  the  new  soft  coat  of  bark, 
therefore,  lies  immediately  in  contact  vyith  the  new  soft 
layer  of  wood.  The  outer  coats  of  bark,  when  they 
become  too  hard  to  be  further  distended  by  the  prossure 
of  the  internal  layers,  crack,  and  becoming  thus  ex- 
posed  to  the  injury  of  the  weather,  fall  off  in  pieces:  it 
is  this  which  produces  the  ruggedness  of  the  bark  in 
some  trees.  The  other  layers,  as  they  become  external, 
and  exposed  to  the  same  sources  of  injuiy,  experience 
the  same  fate. 

It  has  long  been  a  disputed  point,  what  part  of  the 
stem  the  sap  ri.ses  through:  some  have  maiutained  tho 
opinion  that  it  ascended  through  the  pith:  others,  that 
it  rose  tlirough  the  bark;  hut  they  have  both  been 
proved  to  be  wrong.  Hy  colouring  the  wat  r  with 
vhiclt  ths  pLiut  xrxa  watered,  it  haa  been  traced  wiiiua 
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tkm  •tern,  and  f<mnd  to  momuI  alaiMi  whoUv  to  th« 
ftlborauas,  or  joang  wood,  aod  fMu-licukrly  ia  Um  kltil 
lajtra. 


THE  FUNCTIONS  OF  LEATB8. 

If  the  leaves  of  a  tree  be  stripped  oiT,  the  fruit  comes 
to  DothJDg,  which  is  exemplified  ewry  vear  iu  goos«- 
berr}'  bushes,  the  leaves  of  which  have  dccd  devouri^d 
by  caterpillars;  and  thoufb  the  fruit-trees  <>f  WMrai 
olimaUiK,  partly  i:  I  with  us,  grapes  ui:  ->, 

for  iofetHUce,  rip  >  .  ait  ttooner,  perhaps,  y 

deprived  of  '!i    i  .    m,-*;  yei  if  ih;:'  i 

too  far,  the  ijuii  ]>.  ri.'bes.     Thewbi  i, 

cultivated  ID  the  south  of  Europe,  fur  ti 
wonns  only,  bears  wonderfully  the  lo^-.  .:  u 

three  or  four  times  »  year. 

These  factA  have  led  Rome  to  think,  that  1  o 

merely  a  clothiug,  or  a  protection  a^inat  col 
Though  this  is  undoubtedly- true,  atiU  it  is  a  wij.  ' 

part  of  the  use  of  leaven. 

''".  <ut  moisture,  or  ar* 

ati  is  proved,  by  the  si  1 1  t 

of  gatUciiug  ihi.  Iculy  brauch  of  u  tree,  aud  u  y 

stopping  tUu  wouud  at  its  baae,  with  wax,  m  r 

fit  Bubatance,  t4>  prevent  the  effusion  of  n  t 

direction.       In   a   very   abort  time,  the  , 

wither,  and  are  dried  up.     If  the  same  brui 
faded,  though  not  dead,  be  placed  in  a  Viry  d      ,  >r, 

or  immert»cd  in  water,  the  It-avcs  revive,  by  wli  tuh  their 
power  of  absorption  is  also  proved. 

Tbe  great  annual  suu-fl«wcr  is  said  to  bavn  lost  bj 
per  •  -  •■  n,  1  lb.  14  ox.  weight,  in  the  .■''-•  •! 
tu  .  i,  in  a  hot  dry  day.     In  a  dry  ti:  t 

aboui   lureo   ounces^    in  a  moist   night,  w-an.'-^   any 
■ItMstiofl  was  obaai  vablo;  but  ia  a  raiuy  night  it  g^dncd 


tpo  or  three  omttm.  The  cornelian  cherry  is  most  r*> 
aarkablc  in  this  respect:  the  quantity  of  flaid  which 
evaporates  fn.>in  its  leaves,  in  the  course  of  twi  ntj'four 
hours,  is  Kiid  to  be  nearly  equal  to  twice  the  weight  of 
the  whole  shrub. 

The  perspiration  of  aquatic  plants  soems  to  be  re- 
Biarkablj  copious.  Of  these  some  grow  constantly 
immersed  in  water.  Their  leaves  are  peculiarly  vascular, 
and  dry  very  quickly  in  the  air,  withering  in  a  few 
minutcH  after  exposure  to  it.  Other  aquatics  float  with 
only  the  upper  surface  of  their  leaves  expo.sed  to  the 
air,  which  surface  is  so  contrived,  that  wafer  will  scarcely 
remain  upon  it.  These  leaves,  though  extremely  juicy, 
<lry  with  great  rapidity,  as  does  every  part  of  the  plant, 
when  gathered.  It  ii^  probable  that  they  imbibe  copi- 
«u«ly  by  their  under  sides,  and  perspire  by  their  upper. 

Light  has  a  very  powerful  effect  upon  plants.  The 
green  colour  of  the  leaves  is  owing  to  it,  so  that  plants 
raised  in  the  dark,  are  of  a  sickly  white;  and  it  is  well 
known  that  the  blanching  of  celery  is  effected  by  cover- 
iBg  the  plant,  so  as  to  exclude  the  light. 

Light  acts  beneficially  upon  the  upper  surface  of 
leaTes,  and  hurtfully  upon  the  under  side;  hence,  the 
former  is  always  turned  towards  the  light,  in  whatever 
situation  the  plant  may  happen  to  be  placed.  Plants, 
in  a  bov-house,  present  the  fronts  of  their  k-aves  to  the 
side  where  there  is  most  light,  not  to  the  quarter  where 
most  air  is  admitted,  or  to  the  flue  in  search  of  heat. 
It  has  been  found,  that  vine  leaves  tarn  to  the  light, 
even  when  separated  from  the  stem,  if  suspended  by  a 
thread. 

Nor  is  this  effect  of  light  peculiar  to  leaves  alone. 
Many  flowers  are  equally  sensible  to  it,  especially  the 
compound  radiated  ones,  as  the  daisy,  sun-flower, 
mangold,  &c.  In  their  forms,  Nature  seems  to  have 
delighted  to  imitate  the  radiant  luminary,  in  the  ab- 
sence of  who^e  beams^  many  of  them  do  not  expand 
their  blossoms  At  all.  The  stately  annual  sun-flower 
displays  this  phenomenon  more  conspicuously,  on  so- 
of  its  aise;  the  flower  follows  the  sua  all  daj, 


tr<1  Tctn  tis  after  ranMt,  to  ihe  catt,  ^n  mcH  \\\n  ran* 
b  :i:iiM  in  the  mnniiiiy.  A  great  nuinljer  (if  Ifnvrn, 
lit  •wine,  f-)llow  ibe  nun  in  iisoourtc.  A  cluvcr  tiuld  in 
a  t'iiiiiiliar  iii^t.iiice  of  this. 

'J  lie  ciieiiiii-ui  ncti(>ti<«  nf  Hglit,  heat,  and  the  cum* 
potuut  piriit  of  thi-  ric  uir,  upon  leaves,  nro 

l:<>nr  tolcrablj  well    u  i.      It    is  iiimcd   that,  id 

the  Um)-  tiiiiir,  pLinta  iiiiOibc,  from  the  a  ' ,  c«r* 

b<>nic  Mcid  gHM,  (which  is  a  cfiiiipouud  ■--.  ..^u  muJ 
carbon,)  that  they  dccouipwo  it,  ub-airb  the  cuibnn,  ns 
luaticr  of  nouiishnient,  which  in  addi-d  t^  *'■"  "-p.  and 
emit  the  oxygtMi.      1'hc  burning  of  a  t  the 

brcithing  <>t'  aiiiinulH,  in  u  cnntined   --  os  so 

much  of  thin  gu.»,  timt  neither  of  t  ih  ean 

go  on  bt'yond  a  certain  tiino;  but  tii<  ni> 

nat-.'d,  acrvc!*  ah  fiMNl  lor  vcgotublei',  the  >, 

assiMti-d  by  light,  «>o<in  ii-.H.oru  the  oxy^  r 

woid",  purify  the  air  npiiji.     Thi?  be::  y 

shows  a  nil:'  o 

kingdi'ms.  ai  .r-, 

of  the  wi^dniu  und  wondcr>working  power  of  the  Crea- 
tor uf  all  thing!>. 

Jd  the  dark,  plants  give  out  carbonic  acid,  and  absorb 
oxygen;  but  the  ptoportion  of  the  latter  is  ?>t>><il  "r^m- 
pared  to  what  tlH>y  exhale  by  day,  as  iuu»t  o 

the  proportion  nf  curbunio  ucid  given  nut,  •  i^-  ine 
quantity  of  carbon  uddoil  to  their  Hubhtuncc  would  be 
out  trifling.  '  '  ':iiiute»,  in  which  the 

propoitioii  '  y  e<|ual,  und  which, 

noiwilbstandmg,  \vc  ku><w  tu  bu  ezeessiveiy  luxuriant 
in  vegetation. 

There  can  be  no  question  of  t!  -, 

ao.<»wcrcd     to     the     vegetable    oon-  o 

Amctions  of  leaves.  Bnt  when  we  atteinpt  to  <  a- 
nder,  how  the  peculiar  secrcliinui  of  diffiercni  h  h 
and  tribes  of  plants  are  formed;  bow   the 

the  samo  atma^tphcre,  iihould,  in  a  Kuf  of  th ,  ^r 

•orrcl,  produce   a   w hoi-  some   acid,  and   in    that  of  a 

spurge,  or  iuaocbiuc<l,  a  most  vi-' •^■■'' ''-ir 

iwect    and    nutritious    herbage    m  ^ 

tbo  acrid  eriw^JMi  and   ■ooiiita    im   uuu    oufnavea 


t  blc  to  eomprebcnd  the  existence  of  such  ir(m* 

Jeiiui   ;.  >  sni^ill,  and    fleeiuinglj  Hiuiplc,  an 

(  ,  J      ..-  fa  pljiut.      Tlio  rtgeiuy  of  the  vitnl 

.ioue  cau  account  for  these  \t<  ndcrs,  though 

to   •11    un>ltr8taiiding8,  explain  thcni.     The 

-  the  whole  of  theite  processes;   nuJ 

, c.phcrs  hitherto  been  tVoui  removing 

this  veil,  that  they  have  not  even  been  able  to  appr<Kich 
it.  All  these  operations,  indeed,  are  evidently  chemical 
decoiup  tsitions  and  combinations:  but  we  neither  know 
'  ''  -0  decompositions  and  combinations  are,  nor  the 
ts  in  which  thiy  take  place,  nor  the  agents  by 
will  .  iilated. 

T  ~  Buffun  caused  his  own  statue  to  bo 

"a  gtuius  equal  to  the  majesty  of  nature;" 
ide  of  grass  was   suihcient    to  confound    bis 
prutcuaious.  iSV/*  J.  E.  UmliK, 


THE  SAP. 

The  sap  of  trees  may  be  obtained  by  wounding  a 
branch,  or  >tem,  in  spring,  just  before  the  buds  open: 
or  in  the  end  of  autumn,  tiiough  less  copiously,  after  a 
slight  fni8t,  yet  not  during  the  frost.  It  has  ahv;tys 
been  observed  to  flow  from  the  young  wood,  or  ali>urnum, 
of  our  trees;  not  fnun  the  bark.  A  brMicli  of  the  vine, 
cut  through,  will  yield  about  a  pint  of  this  fluid,  in  the 
course  of  twenty-four  hours.  The  birch  also  afloitla 
iiiucii  Ktp.  It  flows  ec|ual!y  upwai-d  and  dowuward 
from  a  wound. 

This  great  motion,  called  the  jlntchtii  of  the*  snp, 
which  is  to  be  detected  principally  in  the  Kpriiig,  and 
slightly  in  the  autumn,  i.^ .  then  fore,  total. y  distinct 
li'iiii  that  constant  propulhiou  of  it  going  on  in  every 
griwiiig  pbut. 

'I'hUffoiriii;/  of  the  sjip  huj  hern  ihougltt  to  deinon- 
tliato  a  circulatiuu;  because,  there  being  uo  leaves 
20* 


•I  the  tim«  to  tuny  it  off  by  p«N|>frtth)ti,  H  fk 
tbat,  if  it  were  At  theoe  penode  raonini  np  the  aep 
Tteaels,  it  luttet  m  down  anin  bj  other  ckaan^U.  liut 
•a  soon  ■•  the  leates  expand,  it*  motion  it  no  kwger  to 
be  dct«eted.  The  cffoaion  of  tap  from  plaata,  wfaoii  cut 
or  wnaiid<*d,  in,  during  the  pvatcr  part  of  the  year, 

I!..  -y 

of  *tie  tuip  U>  nut,  owiug   t4>  ti  f 

the  vogrtabic  body,  at  that   j  us 

only  when  a  wound  is  mndo — b«itiji  natuntiljr  ai  rest 
till  the  leavea  open,  and  admit  of  itK  prop«t  and  regokur 
conveyance. 

Ab  <«oon  ua  the  lenvi-s  rxi.snf?.  in>4onmM«  oeraninitiou 
takee  place,  rery  e('\  m  \hi-e  organa; 

but  alflo,  in  wmc  d«^.v,,  ...^i..  ...^  ^.ik  of  ktie  yovug 
stem  and  branehea.  The  porKpiration  ot  aooie  plants 
ia  very  great.  The  la^gc  utiiiual  hun-flower  in  aaid  to 
penipire  about  Mcvontocn  liuies  aa  fust  aa  the  oiUinary 
pcrspiraliou  of  the  human  hkiq. 

The  sap,  in  it?  paaeagu  through  the  leaTea  and  bark, 
becomes   quite    a    new   fluid,  po^w  wiing    t1  ir 

flavour  and  qualities  of  the  plant;  and  not  oi.  ug 

woody  matter  for  the  increaceof  the  ve||etabl«  body,  but 
fumishiiig  VHrioua  accreted  mfasluoot  utort  or  Um  wm- 
meroua  and  different  among  tiMinaalvoa.  TbMSf  m^ 
eoi^ingly,  arc  chiefly  found  in  the  bark.  Is  horbMiOM 
pUata,  the  stenia  of  which  are  only  of  anDttaJ  dttr.iiioii, 
the  percnuial  roota  frcqticntly  contjtin  tbcae  floida  in 
the  MOat  perfect  Mate ;  nor  are  they,  in  auth,  eoututd 
to  the  burk,  but  deposited  throughout  tbo  anbatanc*,  or 
wood,  of  the  root,  aa  in  rhubarb  and  gentian. 

Gum,  or  mucilucc,  a  viscid  anbstanoe,  of  liltls  isvnv 
or  emcll,  and  soluble  ia  water,  ia  •  Tsry  eammon  mkrw 
tiou.  When  superaboedant,  it  oxudea  from  many  trtM 
in  tie  form  of  lar^e  drops,  aa  in  the  plum,  eheiry,  MhI 
peach  trt-ca,  and  different  spesMS  of  tbo  mimo»n,  or  sei»> 
•itivo  plant",  (ine  of  which  yields  the  gum  srsbis,  othort 
ihe  gam  acnegal,  kc. 

Evalu   ii*  a  aubatMiMia    oolnble    ia   sfiirita,    aa    ths 
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Itrrpentine  of  the  fir  and  juniper.  Most  Tcgetablb 
exudations  partake  of  a  nature  between  reHn  and  mu- 
cilage, being  partly  soluble  in  water,  partly  in  Jirritsj 
and  are  theref're  calied  gum-resins.  The  more  re- 
'"  I  and  volatile  secretions,  of  a  resinov.s  nature,  are 
i  essential  oils ;  and  are  often  highly  aromatic 
.aid  odoriferous.  One  of  the  most  exquisite  of  these 
is  afforded  by  the  cinnamon  bark.  Thi-y  exist,  in 
t!i'  i  _r:.st  perfection,  in  the  perfumed  effluvia  of  flow- 
i  r-,  >  111'  of  which,  capable  of  couibinatiou  with  ppirit- 
lious  fluids,  are  obtainable  by  distillation,  as  those  of 
the  lavender  and  rose. 

Acid  secretions  arc  well  known  to  be  very  general  in 
plants.  The  astringent  principle  is  a  species  of  acid ;  it 
may  be  derived  from  various  sources — for  instance,  the 
tannin  from  the  oak,  willow,  kc.  An  acid  is  found 
united  with  even  the  sugar  in  the  sugar  cane. 

Sugar,  more  or  less  pure,  is  very  generally  found  in 
plants.  It  abounds  in  various  roots,  as  the  carrot,  beet, 
aud  parsnip;  and  in  many  plants  of  the  grass  or  cane 
kind,  besides  the  famous  sugar  cane. 

It  is  curious  to  observe,  not  only  the  various  se- 
cretions of  different  plants,  by  which  they  differ  from 
each  other  in  taste,  smell,  qualities,  and  medical  vir- 
tues; but  also  their  great  number,  and  striking  differ- 
ence, frequently  in  the  same  plant.  Of  this,  the  peach 
tree  affords  a  familiar  example.  Tne  gum  of  this 
tree  is  mild  and  mucilaginous;  the  bark,  haves,  and 
fluwers  abound  with  a  bitter  secretion,  than  which, 
nothing  can  be  more  distinct  from  the  gum.  The  fruit 
is  replete,  not  only  with  acid,  mucilage,  and  sugar, 
but  with  its  own  peculiar  aromatic  and  highly  volatile 
secretion,  on  which  its  fine  flavour  depends.  How  far 
are  we  yet  from  understanding  the  vegetable  body, 
nliich  can  form,  and  keep  separate,  such  distinct  and 
discordant  substances  I 

The  odour  of  plants  is,  unquestionably,  a  volatile, 
esF«ntial  oil.  lt<  general  nature  is  e\inrcd  by  its  ready 
union  with  spirits  or  oil,  not  with  wale;. 

To  all  the  foregoing  secretions  of  veget-tbles,  may  be 
added  those,  on  which  their  vanoua  colours  depend. 


m 

We  can  but  imporfootly  ncfsouot  for  tho  grorn,  s 
tcr>:il  ill  til' '    '     ■ 
Ic-J^   flio   t 

ejii  the    u.u-t  till.'    litiAfc 

ft  Wc  III  1  niili   the 

Lriiliuuc-^  «if  a  fl'jwi-r  ganicn,  but  our  vy»  rcpiisc  at 
i:Uuro  ou  tlio  vcrduie  ut'  u  gn>vu  or  iiiuadoir. 

Ait  ii/jttl /i-om  air  J.  E.  Smith. 


THE  FLOWER. 

Tlic  flower  consistH  of  sercrol  parts. 

The  rii/j^.r,  (»r  flower  cup,  fitruiH  tlic  <  - 
mcnt   which    j>roti  (■<»   the    bud,   brfctrc    . 
COIlsiMtS     nt'     scM  r:il     J.allN,     called     tujMiirji,     i 
tttiull  lcavc><,  both    in   ttllii   intd   <<*)(iur.      Tl.' 
are,  in  gencrul,  nuiro  or  Ufs  Mtldcrcd  together ; 
titues  BO  coiupli'tvl^-,  as  tu  form  a.  cup  appmreotly  o:  ..:.^ 
puce. 

Abox'o  and  wi'hin  the  cnljx,  rise*  the  com"-    -r'  vh 
is  the  t'oh'urfd  part  or  tlic  flower.     It  iac'  f 

icvunil  pctuN,  either  M.-ptirtle  or  c<>l  i>i 

a  condiu  <»f  one  xin^ilu  piceu  :    in    ' 
flower    is  called  '  W  hcii   Uit-    j  t 

liiirht  from  the  i         .  ,  ind  to  nli  lii  ', 

the^'  »lill    K-rvc    to    |.it.licl    llie    C' 
bower.     'i\ivy  «rc   ul   lir>t  cnrxctl  i 

coiicMvii^'  iin>uiid  the  del!' 

ccu're.     'i  biti    not   oul^-   >  ..»! 

injury,  but  reflects  tbu  Mtn'M  M\ii  upon  tbcoi,  i.kc  a 
|C<4ii-w\v  uiirn  r ;   thos  UMitig  thtui    :i»   it    v.<ii.  In  n 
b»t  house.     Wluii  ihcsv  f-uits  an.' 
luiul  hfttt  Uing  »<•  If--  •  ■■  "■  —  • 
of  light  uiid  ti;r,  U.i: 

the     |H*     ' 

.to  tlu* 
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Hr^n  called  the  nectary.  This  is  the  store  trhencc  the 
bee  fh'rives  hoiiey. 

The  luiwt  iiuimrtant  parts  of  the  flower  are  th'>«o 
orgiiiis  which  iicciipy  the  centre.  It  is  here  that  tho 
wciJ,  nbich  is  to  {rnpiigutc  the  plant,  is  hxJgcd,  ia  a 
TeaSfl  called  the  orur//,  or  seed-vessel.  From  is  soni- 
•nit  rises  a  li'tle  threadlike  !<talk,  called  a  sfi/ft:;  which, 
nt  its  extremity,  supports  a  siiinll,  )*pongy  substuoce, 
4ennmin:ited  the  siijnm.  These  thj-ee  parts  foim  a 
whole,  which  bears  the  name  of  carpet. 

luiuiediately  surround  n|j  t!;C  pis'iir*,  arc  8ituate<l  the 
tfnmfus  ;  each  of  which  cousi.sfji  of  a  slender  iiluiuent, 
supporting  a  little  bag.  or  case,  called  an  anther,  tilled 
with  pollen,  which  is  a  spccits  of  dust  or  powder.  Tho 
anthers,  wh<'n  ripe,  burst;  and,  being  more  elevated 
than  the  stiiruiu,  shed  their  poUcu  upou  it;  without 
trliich  no  seed  am  be  pertVcted. 

In  some  vegetables  the  stamens  are  in  one  flower, 
and  the  pistils  in  another;  in  others,  the  stamens  and 
pistils  are  upon  separate  plants.  In  these  cases  tho 
p«»I!cn  is  couvc3-ed  from  the  one  to  the  other,  by  means 
of  the  wind,  v.x  by  winded  insect--,  which,  in  pene- 
tratin;:,  by  means  of  their  long  and  pliant  probo3cider», 
within  the  recesses  of  the  corolla,  in  order  to  obtain  tho 
nectar,  cover  their  downy  wings  with  the  pollen.  Thit 
Biihecded  burden  they  convey  to  the  next  flower  on 
which  they  alight;  and,  in  working  their  w;iy  to  iho 
nectar^-,  it  is  rubbed  off  and  fills  ou  the  stigma.  Kvery 
insix-t,  however  ephemeral,  every  weed,  however  insig- 
nificant, has  its  part  assigned  it  in  the  great  system  of 
the  universe. 

In  Pcrsiu,  very  few  of  the  palm  and  date  trees,  un- 
der cultivation,  have  stamtns,  those  having  pistils  being 
preferred,  a«  alone  yielding  fruit.  lu  the  season  of 
flowering  the  poasantji  gather  branches  of  the  wild 
palm  tn.cs,  whose  blossoms  contain  stamens,  and  spread 
thcui  over  those  which  are  cultiv.;ted,  so  that  the  pollea 
comes  in  contact  with  the  pistils,  and  fertilizes  tho 
flower. 

There  were  two  remarkable  palm-trees  in  Italy.  Th« 
one,  atuated  at  Otnmto,  had  no  stamens;  tho  otbcfi 


«l  BriadW,  which  it  Uotl  fortv  nilM  diitaat,  had  to 

Ei«tils ;  ooni«qoentlj,  neither  of  those  tree*  bore  Med. 
tut  when,  eAer  the  growth  of  nunj  years,  thej  not 
ooly  roee  •nperior  to  nil  the  tries  of  the  aei^bbouriog 
forests,  bat  oTertopped  sll  the  buildings  which  inter- 
teaed,  the  pollen  of  the  palm-tree  at  Briodisi  was 
wafted  bv  the  wind  to  the  pistils  of  that  of  OtiMto ; 
and,  to  the  astooishmeiit  of  ererj  one,  tiM  latter  hoM 
fruit 


TBS  nxD. 

The  seed,  from  which  the  future  plant  proceeds,  la 
the  sole  end  and  aim  of  all  the  parts  of  fmetiSeation. 
It  oooaists  of  several  parte,  the  moat  essential  of  which 
U  the  embryo,  or  germen,  called  by  Liuuseos  corru/um, 
whence  the  Life  and  organisation  of  the  future  plant 
orifioate. 

The    cotjfMotUj    or    seed    lobea,   are    immediately 

attached  to  the  embryo,  of  which  they  form,  t 'v 

^pe»king,  a  part.     They  are  commonly  two  in 

aud,  when  the  sc«d  has  suffioently  astablinbod  it«  rgot^ 

Eienilly  rise  out  of  the  ^ptNiiMl,  snd  form  a  kind  o( 
ves.  miutn^  the  soar,  u  the  point  by  which  tha 
seed  is  attached  to  its  seed  Teasel,  or  receptacle,  and 
through  which  alone  nourishment  is  imparted  for  the 
perfecting  of  its  internal  parts ;  it  is  also  the  puini 
through  which  the  radical  is  protruded  in  the  first  stj^ 
of  jKrmination. 

There  is  no  psrt  of  the  vegetable  kiitgdon  which 
ofiers  so  many  striking  proofs  of  admirable  oontrivanoa 
as  the  seed.  The  care  which  Providence  has  bestowad 
upon  it  is  astonishing. 

IndepeiMlently  of  the  innuoH^rable  means  which  are 
adopted  for  maturing  and  protecting  the  ornns,  on 
vhich  the  fwoduction  of  tba  seed  denonds,  aad  which 
fooB  port  of  tha  lyriUn  of  proriaioa  far  padbHiac  it— 
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MtfMttdeBil^,  loo,  of  the  couDtlcsa  ooQcrtvaa«e9«  mom 
highly  aitificial,  for  the  immediate  purpose  of  perfecting 
it — the  mode  in  which  this  organ  is  prcsnoetf  after  it  )g 
matured,  evinces  oousumniate  care  and  wisdom.  Somc- 
tiuK's  it  is  paikod  up  in  a  capsule,  a  vessel  composed  of 
:i  and  6troD£  couts;  sometimes,  as  in  stoue-fruita 
-;.»  uuts,  it  is  closed  in  a  strong  shell,  which  uguin  ij 
enclosed  in  a  pulp ;  sometimes,  as  in  grapes  and  berries, 
it  is  plumped  overhead  iii  a  glutinous  syrup,  contained 
within  a  skin  or  bladder  :  at  other  times,  us  in  apples 
and  pears,  it  is  embedded  in  the  heart  of  a  firm  fleshy 
sub«4anc« ;  or,  as  in  strawberries,  pricked  into  the  sur* 
face  of  a  soft  pulp.  These,  and  many  other  varietiea, 
exist  in  what  are  called  fruits.  In  pulse,  and  grain,  and 
grasses, — ^in  trees,  and  shrubs,  and  flower:^, — the  va- 
riety of  the  seed-vessel  is  incomputable.  We  have  the 
seeds,  as  in  the  pea-tribe,  regularly  disposed  in  parch- 
ment pods,  which  completely  exclude  the  wet ;  the  pod 
also,  not  seldom,  as  in  the  bean,  lined  with  a  line  down 
distended  like  a  blown  bladder ;  or  we  have  the  seed  v 
enveloped  in  wool,  as  in  the  cott«»n  plant ;  lodged,  as  in 
pines,  between  the  hard  and  compact  scales  of  a  cone ; 
or  barricadoed,  as  in  the  artichoke  and  thistle,  with 
fpikes  and  priokles;  in  mushrooms,  placed  under  a 
t)cntlioufe6 ;  in  ferus,  within  slits  in  the  back  part  of  the 
leaf;  or,  which  is  the  most  general  organization  of  all, 
we  find  thorn  oovcred  by  a  strong  olose  tunicle,  and 
attached  to  the  stem,  according  to  an  order  appropriated 
to  each  plant,  as  is  seen  in  sevei'al  kinds  of  grain  and 
of  grasses. 

Equally  numerous  and  admirable  are  the  contrivances 
for  dupersinj  seeds.  Who  has  not  listeued,  in  a  calm 
and  sunny  day,  to  the  crackling  of  furze- bushes,  caused 
by  the  explosion  of  their  little  elastic  pods,  or  watched 
the  down  of  innumerable  seeds  floating  on  the  summer 
breeze,  till  they  are  overtaken  by  a  shower,  which, 
moistening  their  wings,  stops  their  future  flight,  and 
at  the  same  time  accompli.shes  its  final  purpose^  by  im- 
mediately promoting  the  germination  of  each  seed  in 
S|tc  moist  earth  ? 

How  littk  are  children  aware,  as  they  blow  awaj  the 


ttfi*  nf  the  dandelimi,  nr  stiek  ban  in  ipoH  nn  mm4i 
oilier's  clotliuii,  that  tbejr  are  fullilliiig  ooe  of  ibo  greet 
ciiiIm  of  nature. 

The  uwns  nf  gras«e8  eoswor  the  eame  purpneo. 

Pulpy  fruitu  scrre  quadrupodH  aud  bird*  m  food, 
while  their  eeed«,  uftcn  einiill,  hani  and  indigestible. 
piM  uninjured  through  the  inteetinee,  and  aredepoaiiBd, 
r«r  fnuu  their  original  plaoe  of  groirtJi,  in  a  eooditioD 
perfettly  tit  for  veuctatiun. 

K^e(l  ^ut■h  soi-ds  MS  are  themselres  ralen.  like  the 
\:  ts  (if  uutx,  are  huar  led  up  in  the  v  ud 

o<  V  fiirgntteo,  or  carried  to  a  distai:       .    i  in 

part  only  dcvourol. 

'Ihe  uvian  iiscif  serres  to  waft  tht.  Lirtrer  kind  of 
ieedd  from  their  native  soil  to  fnr  •  i  ires. 

M'CULXOCU's  L. — .   ,/  Heudt'ny. 


AKTM.AL  LITE. 

Living  bodies  sro  usually  dividf  'id 

rcgrtable  kingdoms.     It  may  sect:  ,y 

euTy  u>  make  tbo  distinction  between  an  »;  i  a 

{)laut ;   and,  as  lonff  as  we  confine  our  vi  he 

lighcr  orders  of  animated  beinj^s,  there  is  no  ronm  for 
doubt.  But  wht-n  we  descend  in  the  so.de  to  the  r»> 
diatc-d  uuimals,  which  present  no  distinct  norxuoa  systeia, 
no  orgitns  of  sensation,  no  observable  mode  of  ooniiuu> 
nication  with  the  external  world ;  it  then  bvcoiiiea 
neccsear}'  to  inqnirc  more  sccumtely  into  t!  '  ir 

point*,  which  should  decide  n.s  to  arrange  '  ;<-r 

til  ■  i^d,  or  the  other.     Perhaps  the  muat  certain 

(pf  -  the  presence  of  n  dip<»«iivi»  organ,     (-wrier 

I'.  iree  other  murks  of  <i  r, 

ui  mean!*  so  eoneril  f 

nitmgen,  as  one  of  the  'I 

soimul  boilics;  theesisrci  i> 

ratioB.     Nitrogen,itis  tnMyexhiacs  in  aliaui 


bnt  all  TcgetaWes,  likewise,  cnntAin  it,  tni  unme  !n  tm- 
siderable  quantities,  as  the  extensive  cIhmcs  of  /m«.// tm.l 
mui/nmiia ;  in  ca/tht,  a  principle  extracted  from  coffcv, 
there  is  actually  a  greater  amount  of  it,  than  in  in<njt 
animal  substances.  Circulation  is  not  found  to  exist  in 
the  lowest  class  of  animals.  As  for  respiration,  the 
leaves  of  plants  so  exactly  resemble,  in  their  action,  the 
lungs  of  animals,  that  they  are  now  familiarly  spoken  of 
by  vegetable  physiologists  as  respiratory  organs. 

What  life  is,  we  know  not;  what  life  ({oes,  we  know 
well.  Life  cauut^racfs  the  laicxo/f/ravif^y.  If  the  fluids 
of  our  bodies  followed  the  natural  tendency  of  fluiJg, 
they  would  descend  to  our  feet  when  we  stood,  or  to  our 
backs  when  we  lay.  The  cause,  why  they  do  not,  may 
be  referred  immediately  to  the  action  of  the  heart  and 
ressels;  but  it  is  evident,  that  they  derive  that  powcf 
from  life. 

Life  retist*  the  effects  of  mechanical powen. — Friction, 

which  will  thin  and  wear  away  a  dead  body,  actually  is 

the  cause  of  thickening  a  living  one.     The  skin  on  ft 

labourer's  hand  is  thickened  and  hardened,  to  save  it 

from  the  effects  of  constant  contact  with   rough   and 

hard  substances.     The  feet  of  the  Afiican,  wh'>,  without 

any   defence,   walks   over    the   buruing    sands,  exhibit 

always  a  thickened  covering;  and  a  layer  of  fat,  a  bad 

r  of  ht-at,  is  found  depi>sir<.d  between  it,  and 

■  t  extremities  of  the  nerves.- — Pres^>ure,  wliich 

'  matter,  thickens  living  matter.     A  tight 

a  com,  which  is  nothing   morft  tkaej  a 

cuticle.     Tho  same  muscle,  that  with  ease 

1  ..undred  pounds  when  aline,  is  torn  through  hjf 

ten  when  dead. 

Life  prett^nts  chemical  ardency.  The  body,  when  left 
to  itself,  soon  begins  to  putrefy;  the  several  parts  of 
whii  h  it  is  composed,  no  longer  under  the  influence  of 
a  higher  controlling  power,  yield  to  their  chemical 
nffin;'i,^:  new  combinations  are  former! ;  ammonia, 
'ed,  with  carbun'ttcd  hydrogen,  and  other  gaeoa 
"■    -^  '  "otbiog  remains  bittdust.     This  aevet 

una  nioai/ieji  utc  power  of  heoL     Beneath  ti  Wtpiitl 
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m,  or  wiUiia  th«  unotie  circle,  Um  tanpanlBM  «f  ib« 
hunum  hoij  U  foand  aiultered,  when  examioed  by  Um 
thermooiator.  Some  have  exposed  theusclToi  to  aU^ 
kaated  aboTO  the  point  at  wuich  water  boila;  yet  % 
thermometer,  fdaeea  under  the  tongue,  stood  at  the  anial 
height  of  about  98** ;  and  the  aailors,  who,  under  Cap 
tain  I^urr^,  wintered  ao  near  tho  north-pole,  when 
examined  in  the  lamo  way,  oonstantly  afforded  tho  aame 
results. 

Finally,  life  U  the  eoaias  o/  ike  conUant  changu  that 
(ingoing /oricard  in  (I'  From  the  moment  that 

oar  being  commcDcc.^,  .   tho  materials,  of  which 

we  are  compoeed,  ontiuue  Hlationary.  Foreign  matter 
ia  taken  in,  nnd,  hy  tho  action  of  what  ore  termed  the 
asaimiln*  .  becomes  part  of  our  oompoe! 

while,  on  riund,  the  materials,  of  whicli 

frame  had  been  built  up,  being  now  unfit  any  longi>r  it 
the  performance  of  the  neoea>«ry  dutlk^  are  disiiolv<  ], 
aa  it  were,  into  a  liquid  or  gaseous  form,  conveyed  hy 
(be  abeorbc'ots  from  the  place  which  tho  new  muiicr 
oomea  to  occupy,  and  finally  expelled  from  tho  system. 

Pebctval  B.  Load. 


THE  INTE0UMBNT8. 

The  integuments  form  that  substance  which  ooTers 
every  part  of  the  surface  of  the  body.  They  constitute 
what  is  termed  the  hide,  in  various  animals,  and  ooncist 
of  three  parts :  the  tearjC-tJein,  a  muroiu  netrwork  below, 
nd  the  tnu  4pm. 

The  acarf-skin,  or  cuticle,  which  is  intended  to 
teci  the  parts  beneath,  and  to  preserve  their  <• 'n.sjl, 
is  itself  insensible.     A  blister  will  raise  t '  ml 

reader  it  apparent     Strong  work  will  h.. .:,  05  m 

the  hands  of  labouring  people ;  and,  after  many  severe 
wipitfT>*f|  tha  soarf-akm  peels  off,  just  as  it  does  in 
MOM  •^*-***«  as  serpents,  which  ':a8t  their  skin  at  cer- 
Itia  periods. 


'  The  0oarf«kin  has  in  it  numerous  minute  holes  or 
pores,  by  means  of  which  perspiration  is  effected,  and 
through  which  the  hair  issues. 

The  colour  of  the  scarf-skin  varies  very  little  in  thd 
different  races  of  mankind :  even  in  the  negro  it  is  very 
little  darker  than  in  the  European.  The  scat  of  colour 
is,  in  fact,  a  very  thin  layer  of  soft  substance,  which  is 
interposed  between  the  scarf-skin  and  the  cutis,  or  true 
skin,  and  is  termed  the  mucous  net-work.  In  the  negro 
it  is  of  a  very  dark  colour :  and  the  colouring  matter  is 
fapible  of  being  communicated  to  water.  The  true 
>k,ii,  and  the  parts  below,  are  of  the  same  colour,  both 
in  whites  and  blacks. 

There  are  five  principal  varieties  of  colour  in  the 
h'ir:ian  species,  and  all  of  them  dependent  on  the  dif- 
tVn  lit  shades  of  the  mucous  coat :  the  first  is  the  Euro- 
pean or  white;  the  second  is  the  Mangolian  yellow,  or 
olive;  the  third  is  the  American  red,  or  copper  colour; 
the  fourth  is  the  Ethiopian,  or  black ;  the  fifth  is  the 
Malay  brown,  or  tawny. 

The  true  skin  constitutes  the  organ  of  touch.  This 
power  exists  in  the  greatest  degree  at  the  ends  of  the 
fingers,  in  slight  elevations  of  the  skin,  called  papillae. 
The  immediate  organs  of  sensation  are,  however,  small 
white  threads,  called  nerves,  which  are  more  or  less 
immediately  derived  from  the  brain,  and  these  are  dif- 
fused very  plentifully  over  the  ends  of  the  fingera,  and 
particularly  over  the  papillae,  which,  by  this^nicans,  are 
calculated  to  communicate  minute  impressions  with 
great  accuracy. 

Most  animals  have,  independently  of  the  general  dif- 
fusion of  sensibility  over  the  surface,  some  particular 
part  which  possesses  the  sense  of  touch  in  a  pre-eminent 
degree.  The  nose  or  snout  is  a  very  common  organ  for 
this  purpose  in  many  animals;  and  in  the  elephant, 
large  and  unwieldy  as  it  appears,  the  extremity  of  the 
trunk  is  provided  with  an  organ,  as  small  and  delicate 
as  the  human  finger,  and  capable  of  taking  hold  of  very 
email  objects,  as  needles  or  pins,  with  great  facility. 

Some  animals  have  an  exceedingly  thick  epidermis  or 
Mtff-skin,  as  the  elephant  and  hippopotamus.     Those 


that  Ut«  in  the  air,  haro  their  onUole  4)17  uti  h<ir«T; 
ibh,  on  the  ooQtr  ■  it  muoout  w  oily,  an  ••  10 

pwwnt  injary  b)  i  u  of  the  ««Ur  uiv>n  it      Soma 

•iiinula,  M  ha*  airead;  been  obaenred  ■  nl  to 

terpente,  oaat  their  outiole  onoe  a  yet,  u... .  n  •»<> 

perfect  a  way  that  cvcq  the  rotundity  of  thn  ' 
oorerable  in  the  exavios.      The  greater  par;  ■ ;  »..»• 
vorma,  and  of  the  caterpillars  of  buUerdiefl,  oaat  off 
their  cuticlea  scTen  timea,  and  somo  iowets  even  ten 
tiniMs  bafora  they  paaa  into  the  stat«  of  chryaalis. 

T'uore  is  a  peculiarity  in  the  attachment  of  tlie  slcin 
of  thu  frog  aud  toad  to  the  body,  which  ih  not  found  in 
other  animals.  It  is  only  adherent  at  a  few  points; 
being  in  other  raapects  a  loose  bag  inclosing  the  body ; 
where u,  in  moat  animals,  it  is  eTosely  adherent  to  the 
uuaoular  surikoe  beneatii. 


THE  BONES. 


The  Imms  form,  aa  it  were,  the  foun'^-*'' "  '^f  'H*? 
body;  and,  besides  being  a  basis  or  gi 
the  soft  |urts,  are  intended  to  inoloee  an<t  mh 
organs,  whieh  are  of  the  &r&t  iaportaooe  in 
tnmcL 

The  ikoll,  or  cranium,  which  contains  the  brain,  ie 
5zed  at  the  top  of  the  vrrtcbral   colunj;  -    ^f 

the  back:  in  the  eantra  of  those  bnnea  i^  ..  , -u  , 

daetined  for  the  reception  of  the  spinal  nauuci^w,  a  *ab> 
stance  which  is  a  pcohmgation  of  the  braiu,  and  r«s«ui> 
bLes  it  a  good  deal  in  nature  and  functiuo. 

At  a  little  diatanee  from  the  ckull  coniiii>  oro  thr  riha, 
which  are  all  fixed  behind  to  tli«  bonea  <  '  I 

the  greater  number  to  the  breastbone   >    :  .  1 

ennratnre  forms  a  carity,  which  is  called  the  ebeet,  and 
contains  the  heart  and  Innn. 

Al  the  lower  part  of  the  verubnd  cvluwn  is  pUri-J 
a  firm,  thick,  stroni^  and    irraipikr  buuy  bUu4;C«u.o, 


cailed  th«  hips,  which  encircle  a  6ort  of  hollow  spac* 
teriueJ  the  pelvis  or  ba.'^on. 

At  the  upper  part  of  the  ribs  are  the  shoulder  bla^ea^ 
into  which  the  upper  eztremitieii  are  articuLited,  or 
ioiutc'd ;  udU  ai  the  lower  part  of  the  pelvia  are  artica- 
lated  the  lower  extremities. 

The  form,  magnitude,  and  mode  of  junctioD  of  bones, 
nay,  iiccordiug  to  the  design  whiuh  they  are  intended 
to  Serve.  Where  btreugtli  is  retjuired,  with  flexibility  at 
pitrticuliir  p;»r(s,  we  huv»;  boucsj,  like  those  of  the  arm 
and  leg,  of  Grm  texture,  with  joiuis  at  certain  iutervuls. 
In  the  baud  and  foot  there  is,  by  means  uf  the  nume- 
rous juiuu  of  the  fiugers  and  toes,  and  the  mechanisai 
of  tiio  wri-t  aud  ancle,  a  facility  given  to  the  various 
us  of  the  hand,  and  to  the  more  Uuiited 
1.  •-■  foot. 

Ill  liie  back,  great  solidity  is  required,  and  the  mo- 
tion iu  any  one  part  of  it  is  very  cuiall.  In  some  of  the 
joiiit".,  the  power  of  motiou  ia  iu  all  directions,  as  iu  the 
shoulder  aud  hip;  while,  in  the  elbow  and  knee,  there  ia 
only  the  pcjwer  of  beudiug  or  ex'.eudiug  them. 

The  joints  which  compose  the  shoulder  and  hip  are 
of  the  description  which  is  culled,  in  mechanics,  the 
ball  aud  socket.  The  bone  of  the  arm  is  attached  to 
the  shoulder  blade,  which  ia  connected  with  the  breast 
bone  by  the  interveution  of  the  collar  bone,  or  cla- 
vicle. 

The  ends  of  bones  are  covered  with  a  gristly  sub- 
stance, called  cartiiai/e,  which,  together  with  the  oil,  or 
synovia,  as  it  is  called,  which  is  secreted  in  every  joint, 
prevents  them  from  being  injured  by  the  constant  fric- 
tion to  which  they  are  exposed. 

Til-'  bon*  s,  hard  a!)d  substantial  as  they  app^'ar,  were 

in 

.;-r, 

a-;  tut  for 

ci..  juautiry  u;   >.ii\ ;  and  iu  old  people  ibtre 

is  a  —  _  -  -  -o'-r  proportiuu  oto.-sified  matter.  Some  tisb 
have  tbeir  boues  composed  entirely  of  cartilage^  a»  tb« 
•hark,  skate,  bturgeon. 
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""'til'  some  anioMlc  the  bony  itraoturo  b  on  the  oatdd« 
of  the  body,  m  in  all  the  tostaoeooa  tribes,  which  are 
enoloeed  In  one  or  more  sheila:  as  the  oysior,  small, 
wbiUc,  Ac. ;  and  also  in  the  omsUoea,  whioh  oompriso 
the  crab,  lobster,  shrimp,  Ac. 

Tti  tho  cmfiteoAnnR,  as  well  as  in  the  testaeeona,  theire 
If,  ^r  the  shell  in  ease  of '  '  " '  li 

ill  y  extends  to  the  sh< 

ill  IumIT.     Lobsters  and  crabs  aru  suiuetuuos, 

aft-  i<  r-storms,  found  to  be  entirely  wHhoat  their 

dawB,  which  require  some  time  for  reproduction.  The 
jar  communicated  to  the  water,  and  perhi^  terror  on 
the  part  of  the  animal,  have  the  singular  effect  of  making 
these  animals  throw  off  their  claws.  The  effect  seems  to 
be  voluntary,  for  some  of  the  younger  of  these  animals 
will  drop  their  claws,  on  an  attempt  to  take  them,  even 
though  they  have  not  been  touched.  In  these  animals, 
the  blood-vessels  have  the  power  of  secrrti-^  ♦*"■  mntt^T 
of  the  shell.     Crabs  and  lobsters  lose  <  il  an 

nnally,  and  seek  retirement  till  the  new  kuuu  u  suffi- 
ciently consolidated ;  being  aware  of  their  defenoalMs 
■tate  at  such  times. 


If  ARKS  or  DESIGN  DI  THE  HTJMAN  BODT. 

I  challenge  any  man  to  prodnoe  in  the  joints  and 
piTots  of  the  most  complicated,  or  the  mo^t  flrxible 
machine  that  was  ever  contrired,  a  constm 
tftilleial,  or  more  evidently  artificial,  than  t  b 

b  teen  in  the  Tertebrse  of  the  human  neck.  1  ■  t !  i ,  L.ri< 
were  to  be  done.  The  head  was  to  have  the  ^wi-r  of 
bending  forward  and  backward ;  and,  at  the  same  tame 
of  tumintr  itself  round  upon  the  body  to  -  — -*--n 
extent.  For  these  poipoges,  two  distinct  c' 
are  employed.     Vint,  the  brad  resti  ini     '  > 

the  npnermost  part  of  tiie  vertebra,  and 
J>y  a  himg^jomt;  upon   whioh  joint,  the  bead  puys 


freely  forward  and  backward.  But  then  the  rotatory  mo- 
tion is  unprovided  for:  therefore,  secondly,  to  make  the 
head  capable  of  this,  a  further  mechanism  is  introduced; 
not  between  the  head  and  the  uppermost  bone  of  the 
neck,  where  the  hinge  is,  but  between  that  bone  and  the 
next  underneath  it.  This  second,  or  uppermost  bone 
but  one,  has  what  anatomists  call  a  process,  viz.  a  pro- 
jection, somewhat  similar  in  size  and  shape  to  a  tooth  ; 
which  tooth  entering  a  corresponding  hole  or  socket  in 
the  bone  above  it,  forms  a  pivot  or  axle  upon  which  that 
upper  bone,  together  with  the  head  which  it  supports, 
turns  freoly  in  a  circle.  Thus  are  both  motions  j)erfect 
without  interfering  with  each  other.  When  we  nod  the 
head,  we  use  the  hinge  joint,  which  lies  between  the  head 
and  the  first  bone  of  the  neck :  when  we  turn  the  head 
round,  we  use  the  tenon  and  mortise,  which  runs  be- 
tween the  first  bone  of  the  neck  and  the  second.  No  one 
can  here  doubt  of  the  existence  of  counsel  and  design. 

The  spine,  or  back-bone,  is  a  chain  of  joints  of  very 
wonderful  coagtruction.  It  was  to  be  firm,  yet  flexible ; 
firm,  to  support  the  erect  position  of  the  body ;  flexible, 
to  allow  of  the  bending  of  the  trunk  in  all  degrees  of 
curvature.  It  was  further  also  to  be  a  pipe  for  the  safe 
conveyance  from  the  brain,  of  the  spinal  marrow;  a 
Bubstance  not  only  of  the  first  necessity  to  action,  if 
not  to  life,  but  of  a  nature  so  delicate  and  tender,  so 
susceptible  of  injury,  as  that  any  unusual  pressure  upon 
it  is  followed  by  paralysis,  or  death.  Now  the  spine 
was  not  only  to  furnish  the  main  trunk  for  the  pa.ssagc 
of  the  medullary  substance  from  the  bniiu,  but  to  give 
out,  in  the  course  of  its  progress,  small  branches,  which 
being  afterwards  indefinitely  subdivided,  might,  under 
the  name  of  nerves,  give,  to  every  part  of  the  body, 
the  power  of  feeling  and  motion.  The  same  spine  was 
also  to  serve  another  purpose,  not  less  wanted  than  the 
preceding,  viz.,  to  afford  a  basis  for  the  insertion  of  the 
muscles,  which  are  spread  over  the  trunk  of  the  body; 
in  which  trunk  there  are  not,  as  in  the  limbs,  cylindrical 
bones  to  which  they  can  be  fastened.  The  spine  had 
likewise  to  furnish  a  support  for  the  ends  of  the  ribs  to 
irait  upon.  r 
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flow  aiimirdbljr  it  *ii  tbiii  •ccompliiihod !     Tbe  npioe 
b  coiiipfMHMl  uf  •  great  uuuiber  u(° 
t«iut>-fuur,)  joitiM  to  one  »noU»tr,     ^       ,  , 
hrxmil  buMca.      The  bre«dtli  of  the   bosea  up<>u  wi.    h 
the  parte  ee  rend  I J  rest,  and  th<'  <i  ."i..-«   .r  i)w.  juuc 
ticiu,  give  to  the  chain  ite  firm  ,  the 

number  of  parte,  an*l       •    ";i' m   in-tjuirnij   .-i  j    •■'  . 
it«  flexibility.     Thiit  t  varies  iu  liiffcrtnt   , 

of  the  chdiu;  ia  Kiutt  m  luc  muik,  v,\ 
than  flexurv  it*  wauuxii  greAier  iD 
waa  neoeafrirj  ahould  be  Uiore  Bupp:c  tiiuu 
and  greateat  of  all  in  th«»  nwk,  for  the  fn**" 
the  bead.     T' 

of    thf     !![)ill 


curr  a|H)ud8  witii    the    holcn    iu    the   tw 

guou-  1.)  it.     T>v  which    uican^,  the  ptii 

nil  .  an  enure,  clotie,  uuiiitcrnipttJchamn  i ; 

ti  i- ..  ..  "..-.    ..ii  »p  11" '- "'"'L'lit,  ttiid  at  re»L     But  us 

a  (vttlfd   pr»ture  ia  ut  with  ita  lue,  a  ^r*  ^t 

difbi-ulty  still    rcniuitii:^,    rtmcU    wua,  to   pre   •  •    • 

vi-rtebm:  shifting  upon  one  lUiutbor,  sj  a*  to 

line  of  the  v  •     '  '■'    ■    ■      '      '     '     •     ■ 

>iut    the    vi 

projections, 

lunu    with 

locked  in  an  i 

the    1>'IUC!«,    ill'.-     l-.ii     '       j 

to  throw  the  chaugc  and  | 
ainxtat  entirely  upon  thi 
grittle,  the  ppringineaa  and  y\ 

kllii.t'itx^,       uillnito    of    ull     tllL'     111 

1  by  a  »ej' 


tllC 


p.......      * >-   .  <  giving     

cuunte  a  supply  of  n< ;  1  '|'»  "f  'he  b  •!>, 

nocohea  are  made  on  tm  uji^  i  'u'l   .'wcr  ed_"'   ■'"        i 

\ertebrs:  two  on  each  tdgo.  Wlitu  tlie  v.  i 

■        llillll;:     t 


i: 


■ue  out  II. 
etdu  ui  aciui  their  brancliea  turuugh  tyerj  pvi  ui  uie 
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body,  and  with  an  equal  bounty  to  htA  Mm  of  th« 
bodj. 

The  structure  of  the  spine  is  not  is  general  different, 
iu  Jlf  limals.     In  the  serpent  tribe,  however,  it 

is  cii;.  varied;  but  with  strict  reference  to  the 

<  -c:  ut  the  animal.     For,  whereas  in  quadrupeds 

<-r  of  vertebrae  is  from   thirty  to  forty,  in  the 
bcipouc  It  is  nearly  one  hundred  and  tifty:  whereas,  in 
men  »iid  quadrupeds  the  surfuces  of  the  bones  are  flat, 
flat  surfaces  laid  one  against  the  other,  and 
1  _ut  by  sinews;  in  the  serpent  the  bones  play 

one  wiJiin  the  other,  like  a  ball  and  socket,  so  that  they 
have  a  free  motion  upon  one  another  iu  every  direction : 
that  is  to  say,  iu  men  and  quadrupeds,  firmness  is  more 
consulted ;  in  serpents,  pliancy. 

Palsy's  Nat.  Theoloyi/. 


THE  MUSCLSS. 

The  museles  are  distinct  portions  of  flesh,  capable  of 
contraction  and  relaxation.  They  are  oomf>o8ed  of 
hbres  uf  two  kinds ;  the  one  soft  and  irritable,  of  a  red 
colour,  from  the  blood  that  is  iu  them  :  these  generally 
constitute  the  body  of  the  muRcle ;  whilst  the  other 
sort  are  found,  for  the  most  part  in  the  extremities,  and 
are  of  a  harder  texture,  and  of  a  white  glisteuing 
colour :  if  these  arc  formed  into  a  round,  slender  cord, 
they  are  called  tendons.  What  we  commonly  term 
6csh,  as  the  lean  of  meat,  is  the  substance  of  the  mus- 
cles. The  fibres  of  which  they  are  composed  are  ex- 
quisitely fine. 

The  muscles  are  generally  attached  to  the  boncM,  by 
liicaus  oi  tendons,  and  are  so  artfully  situated,  that 
vhutever  motion  the  joint  annexed  is  capable  of  per- 
t'lrmiDg,  the  muscle  is  adapted  tu  produce  it.  The 
kue<i,  and  the  elbow,  furnish  examplug  of  this  agree- 
ment. Both  beiiig  hinge  joints,  formed  to  move  back» 
wards  or  forwards,  the  mubciuit  iMlonging  to  them 
sc^  oiAMii  uafiiiiAl  t^  tb^  hf)m  gg,  g^  hy  thMF  (mmbIbm* 


itew  iiligtak%  |»  dhol  diAt 

fte  flboulder  and  &•  hip  joints,  by 

nilinit  a  sort  of  sweeping  or  eiroakr  aotion,  and  an  ••• 

oonliugly  supplied  with  munlee  adrnpied  to  it 

A  joint  unfurniahed  with  snitable  Buaolaa  would  be 
motionleM ;  muaoles  deprived  of  the  ioint,  woold  be  uo- 
aTailinff.  Thej  are  necieawrj  to  eaoh  other;  and  their 
union  uqilajB  Uie  hidieet  madu  of  wiadomaadgoodneaa. 

The  rad  ooloor  of  the  moaoolar  or  fleihir  parte  of 
■aimaU  is  owing  to  imiumerable  blood  veaiaV  that  an 
diapened  through  their  sobatanoe.  When  w  aoak  the 
fibres  of  a  moMle  in  water,  it  boeomes  white.  The 
blood  veaacla  are  aceompaoied  by  nerves ;  and  they  are 
both  distributed  so  abundantly  in  the  fleshy  parte,  that 
in  cndcarourinff  to  trace  the  courw  of  the  blood  veaaela 
in  a  musole,  the  muscle  would  appear  to  be  formed 
altogether  by  their  ramifications ;  SAd  in  an  attempt  to 
follow  the  branches  of  i(a  nervea,  they  would  be  found 
to  be  equally  numerous. 

When  a  muscle  is  in  action,  the  fibres  beoome  shorter, 
and  the  body  swells.  Kimcriments  show  that  the  nervea, 
and  a  regular  supply  of  blood,  are  eeasntial  to  thia  eon- 
traction  ;  and  that  it  is  regulated  by  the  mind,  at  leaal 
in  the  voluntary  muscles,  via.,  thoae  noadee  that  move 
the  limbs,  or  any  other  part  dependently  on  our  will : 
but  there  are  others,  called  the  involuntary  muaolaa, 
which  operate  without  even  our  eonsdooaneas  of  the 
action  that  is  eootinuallv  going  on  within  oa :  snob  ia 
the  heart,  which  is  itaau  a  mvaole ;  and  the  moaoolar 
fibres  that  oooasion  the  noeeasary  motiona  of  the  atomaeh 
and  the  inteetinea. 

Moat  mosclee  have  others  o|^)oeed  to  them,  which 
act  in  a  contrary  direction,  and  are  called  aatagoniata. 
Some  of  these  act  in  suoceasion,  aa  when  one  mnaele,  or 
<mc  Hct  of  muMjles,  benda  a  limb,  another  extends  it ; 
one  elevates  a  part,  another  depraaaea  it;  one  dmws  it 
to  the  right,  another  to  the  left  By  theee  oppoaite 
powers  the  part  may  be  kept  in  a  middle  dinotioo, 
ready  to  obey  when  called  to  act 

Four  hundred  and  forty-eijc  muaolee  have  been  de- 
swiUmI,  aod  their  nsea.  aaaarfnined.    li  ham  ham  mid.. 
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tbat  not  \i*tif  than  a  hundred  are  einplu^ed  every  tiin* 
^  .  et  wc  draw  our  breath  every  moment, 

u  ring,  or  oven  being  sensible  of  the  vaat 
anH  eonipiicatcd  apparatus  thut  is  neoes-sury  to  effect  it 
The  least  impediment  to  our  breathing  throwa  ua  into 
the  greatest  distress;  but  how  little  do  we  value  the 
incRtimable  blessing,  till  disease  or  accident  makes  us 
sensible  of  its  enjoyment! 

The  exquisite  and  delicate  mechanism  of  different 
parts  of  the  frame  claims  our  highest  admiration ;  but 
our  wonder  is  greatly  increased,  when  we  consider,  that 
h  performs  its  different  functions  for  fifty  or  sixty  years 
together,  with  very  little  diminution  of  its  power. 
What  hinge  could  the  most  skilful  workman  contrive, 
that  might  be  used  as  often  tis  our  elbow-joint  is,  for  so 
long  a  term,  without  being  disoixlered  or  worn  out? 
Have  we  not  here  a  stroug  proof  of  the  vast  superiority 
of  the  works  of  God,  to  the  most  ingenious  contrivj^nces 
of  man. 

Those  important  faculties  of  sight  and  hearing,  which 
are  of  so  much  use,  and  which  procure  us  so  many  en- 
joyments, depend  upon  muscles  so  extremely  small, 
that  they  must  be  magnified  to  be  visible.  In  the 
tongue  the  muscles  are  very  numerous,  and  so  implica- 
ted with  one  another,  that  the  nicest  dissectors  cannot 
trace  them;  yet  they  are  so  arranged,  that  they  never 
interfere  with  each  other,  nor  interrupt  the  various 
offices  of  speaking  or  swallowing.  In  the  other  parts  of 
the  body,  the  same  admirable  policy  is  preserved.  The 
muscles  are  every  where  diffused  ;  they  lie  close  to  each 
other,  in  layers,  as  it  were,  over  one  another,  after 
crossing,  sometimes  passing  through,  and  even  imbed- 
ded in  one  another,  yet  each  at  perfect  liberty  to  per- 
form its  peculiar  office,  without  interrupting  the  power 
of  its  neighbour. 

The  action  of  muscles  is  often  required  where  their 
situation  would  be  inconvenient.  In  such  a  case,  the 
body  of  the  muscle  is  placed  in  some  commodious  posi- 
tion at  a  distance,  and  communicates  with  the  point  of 
•ction  by  means  of  slender  tendons,  or  strings,  resem- 
Ming  wires.     If  the  muscles,  which  move  the  fingers, 
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had  been  placed  io  the  pftlm  or  back  of  (he  baud,  tbcy 
Would   have  cQUi;ged  it  to  a  t'  a\d  veij  ineoo- 

rriiieiit  thickncM.     Tbej  are,  t  aspoaed  in  tlia 

anil,  Mud  even  up  to  tbe  elbow;  frum  ihis  poaitioD  ibej 
an    by  long  tendotia,  Btrappod  duwu  at  the   wiiat  hj 
li^uuictit.'i,  bl'neHtb  which  tUvy  paas  U>  ihe  fingein.     'I  i: 
Miiue  artful  arrauecuieut  i«  ob«erv«d  in  the  niTis«"lc' 
{rivo  ujotiou  to  toe  toea  and  w  wx 

foot.     Insu-ud  of  swelling  and 
Ibrui  a  eniceful  t-nlurgeueut  of  the  < 
variety  lu  the  tigurc  of  tbe  niu"'- 
aituatiuu  and  office,  ia  likewih^ 
jouie  baTe  double,  aonie  triple  <>iuvi>    < 

.n  8(>Die  places,  one  tendon  b«.l<  veral  tuu^ 

in  other  places,  one  ni  .    '  j  iuus. 

One  set  of  niuaclex  a  c<>rt«io  part 

one  way,   and  a  diffuiuut  lL:i  ua  to  m<> 

aii<»thor  way.     That  we  ha.  \rfr  to  frown,  *• 

eon  lie,  to  lift  up  or  \1  i 

ben  <  •  i(l»,  Sloop,  incline  t 

move  our  iingcrH   or 

walk  or  sit  down,  !»p<.:u  .  _,  ,    , 

our  mouths,  or  perform  any  action  whatever,  we  « 
particular  muaclcs,  which  are  appointed  to  set  that  , — 
in  iu'>ti><n. 

Sun-ly  no  one  can  be  ac<{uainted  with  tbe  art  and 
wifldoni  so  wonderfully  displayed  in  the  srruetuni  of  ihtj 
human  body,  without  acknow!  '  '  *'  *  •'  r>  in  u 
Go>l,  and  that  the  work  is  his :  f  in- 

finite  intelli;i;cnce  oould   have   prxlucuU  any    lUiUg  so 
OOluplicjite'i  and  so  perfect. 


THE  TEETH. 

The  functions  of  circulation  and  of  rpupimfino  are 
rarrie<l  on   by   meann  of  orpns  hi' 
whii  h  U  (uillcd  th<'  oh<-8t,  or  tboiax 
are  coaccriied  iu   the  preparatiou  uf  thv  i,M*j,  m 
SUlntioii,  lit  is  a  cavitj  wiMtath,  csyUed  tiia  «tii>  wi 
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Um  abdomeo.  The  chest  Ls  occupied  ckieflj  bj  iho 
heart  aud  the  luogs ;  the  abdomen  bj  the  stomach,  the 
iDtestiDes,  the  liver,  the  spleeo,  and  the  pancreas  or 
Bweet-bread.  These  two  cavities  are  separated  by  a 
partition,  culled  the  diaphragm,  or  mcdriff,  which  is 
partly  of  a  fleshy,  and  partly  of  a  membruneuus  nature, 
and  readily  gives  way,  by  its  laxity,  to  the  alternate 
<  u  and  contraction  of  the  chest  in  the  action  of 

_;,  to  which  its  muscular  power  eminently  con> 
tributes.  The  stomach  is  connected  with  the  mouth  by 
means  of  a  long  tube,  which  is  called  the  oesophagus,  or 
gullet,  by  means  of  which  it  received  the  food  from  tho 
mouth. 

The  first  action  to  which  the  food  is  subjected,  is 
mastication,  or  chewing,  and  for  this  purpose  most  ani* 
inais  are  provided  with  teeth.  When  there  are  no  teeth, 
other  resources  are  provided  in  the  8toma<^  itself  for 
that  sort  of  preparation  which  it  is  necessary  that  the 
food  should  undergo  previous  to  digestion.  Birds  have 
no  teeth;  aud  with  various  other  animals,  as  fish,  and 
serpents,  the  teeth  seem  to  be  adapted  only  to  prevent 
the  escape  of  that  prey  wliich  is  swallowed  whole. 

The  nature  of  the  teeth  depends  on  the  nature  of  the 
food  which  the  animal  is  designed  to  use ;  namely, 
whether  it  is  animal,  vegetable,  or  of  a  mi:ced  nature. 
By  the  inspection  of  the  teeth,  therefore,  we  are  able  to 
form  an  opinion  as  to  some  of  the  most  material  habits 
uf  an  animal.  The  teeth  which  Urst  exhibit  themselves 
are  called  milk,  deciduous,  or  temporary  teeth,  from 
their  being  intended  to  continue  only  a  few  years. 
Thu^  which  !>upply  their  places  when  they  are  shed,  are| 
fruni  tkt-'ir  never  being  shed,  called  permanent. 

The  teeth  in  man  are  composed  of  two  parts;  a 
bony,  wbieh  constitutes  the  body  of  the  tooth,  au'J  is 
very  similar  to  real  ^>one,  aud  a  bright,  smooth,  thin 
exteruul  covering,  called  the  enamel.  The  part  which 
ii  out  of  the  jaw,  is  called  the  crown  and  neck :  while 
'  r    riK)t^,    are    planted    deep   in    the    jaw. 

ill  cavity  in  the  boiy  of  the  tooth,  which 
a.:.>cLUuo  iU  liic  form  of  a  »nia.U  tube  into  the  faags,  aud 

a 
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IB  the  original  ftniitfon.  and  mibMqoentlj  in  the  nu- 
trition  of  the  tooth.  This  in  the  straetnre  of  the  teeth 
ia  the  omniTorooD  and  (wmi%'oroiM  Miim*!*;  hut  in  the 

1  deeeend'  f 

fwrera!  j- 
enablt'8  the  tooth  tu  renlHt  the  n" 
ticfttion;  if  there  were   only  < 
would  be  Boon  worn  off.     6etw«'' 
nivorouB  and  carnivorous  animal  . 
enoe.     In  the  carnivorous,  the  tc-eth  lit  r 
rery  nicelj;  whereas,  in  the  omnivorouB,  ;.....  .^  »  .^i- 

tain  latitude  of  motion  permitted,  for  the  operation  of 
grinding  the  food. 

The  temporary  teeth,  in  the  human  race,  are  twenty 
in  number,  and  are  divided  into  three  kin  !        '     ' 
called  also  incisors,  or  cutting  teeth,  of  v 
eight,  namely,  fou;  "    jaw;  tho 

dog  teeth,  or  cus]  .  ich  are  fn  , 

on  each  side  of  tho  iuciHors,  and  are  ui 
conical    form;    and    the    grindrr*.    or   n 
amount  to  eight,  being  two  ' 
on    each    side.       The  per)/ 

in  number.       These  are,  as  in   the   temporary,   eight 
incisors,  and  four  cuspidate;  two  bicuspidaie.  <>r  txm. 
pointed,  next  to  the  cuspidate  on  each  side,  :i' 
to  eight;   and  three  molares  on  each  sid<-.  :il      '    auj 
below,  making  twelve,  of  which  the  four  Im  i  rm  .-.f  are 
denominated  dmtn  snpientiae,  or  teeth  of  ^^  i    ' 
their  not  appearing  till  adult  age.     The  • 
increase  of  teeth  is,  that  there  is  a  verv  ^t 
portion  between  the  magnitude  of  the  jaw  ni 
and  adult;  and  as  the  teeth,  from  their  nii* 
of  growth,  do  not  admit  of  any  increase  • 
necessary,  when  the  jaw  became  larger,  thai  ii 
snpply  of  larger  teeth,  but  additional  teeth  kK 
given. 

Many  of  the  carnivorous  animals  are  beaats  of  prej. 
and  their  teeth  are  part  of  their  natural  weapons  oi 
attack.  Tho  tu^ks,  or  ■  •.nitif  toeth,  are,  in  such  ani- 
mals, and  indeed  in  ^  ~,  as  the  hog,  very  for- 
nMabla  inttramaBti  of  «*li«>i*^^. 
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Oattle  and  sheep,  whose  front  teeth  ore  confined  to 
Uting  the  grass,  have  them  sharp,  and  the  enamel  of 
these  teeth  covers  their  outside  only,  as  in  man ;  but 
neither  cattle  nor  sheep  have  incisors  in  the  upper  jaw. 
In  horses,  where  both  the  front  teeth  and  the  molares 
ire  employed  as  grinders,  the  enamel  is  distributed 
through  the  body  of  the  tooth,  in  both  descriptions  of 
teeth,  in  the  same  way  as  in  graminivorous  animals. 

There  is  a  very  curious  difference  in  the  disposition 
9f  the  enamel  in  the  African  and  Asiatic  elephant, 
which  is  worth  notice.  In  the  African,  it  is  always  in 
the  form  of  transverse  lozenges,  which  touch  each  other 
in  the  middle  of  the  tooth;  in  the  Asiatic,  it  is  in  the 
form  of  transverse  flattened  ovals;  and  this  difference 
is  80  constant,  that  it  may  be  always  known,  by  a  slight 
inspection,  whether  the  tooth  has  belonged  to  the  one  or 
the  other  of  the  species. 

In  the  shark,  whose  teeth  are  spear-shaped,  and  very 
sharp,  notched  at  the  edges,  and  covered  with  enamel, 
several  ranges  of  them  are  formed  and  continually 
forming  in  the  jaw,  to  supply  such  as  are  broken  or 
torn  away.  The  same  is  the  case  in  a  species  of  skate, 
which  has  teeth  of  a  similar  kind,  and  is  apt  to  have 
them  injured,  by  breaking  the  shells  of  lobsters,  crabs, 
&c.,  which  are  its  chief  food.  There  is  also  a  singular 
power  of  renewal  in  the  teeth  of  venomous  serpents. 
These  animals  are  distinguished  by  having  a  sharp, 
hollow  tooth,  or  fang,  in  the  upper  jaw,  on  each  side, 
the  base  of  which  communicates  with  a  poison  gland 
situated  below  the  eye.  This  tooth,  in  ordinary  cir- 
cumstances, lies  flat;  but  it  is  capable  of  being  erected; 
and  then,  either  on  biting,  or  by  the  action  of  the  same 
muscles  which  erect  it,  the  poison  gland  is  pressed 
upon,  and  a  minute  portion  of  the  poison  forced  through 
the  hole  of  the  tooth  into  the  wound.  The  poison  fang 
is  very  apt  to  get  entangled  and  broken ;  but  there  is  a 
provision  for  its  supply,  in  the  germs  of  future  fangs, 
which  exist  as  pulp,  in  little  bags  in  the  jaw :  the  new 
fangs  become  Msified,  and  assume  the  office  of  the  old 
ones. 


THE  DIGESTION. 

During  the  action  of  cbcwinj^,  tlic  food  is  mixrd  witU 
the  tttiliva  or  spittle.     Tiie  food  i 

iottt  the  phur^nx,  whidi  it,  a  nor 
purl  of  tbc  luouil),  fr«>iii  whicli  it  iii  i 

iDt<>  tho  oesophaguA,  or  j^ull«t.  ai  tin  ^j, 

U  the  stoiuuch,  iiilo  wliich  d. 

W«  niuy  here  uuirk  h  v..-„..,  .....  ..„,.,,, uuce-     Tbo 

pUMge   from  the  iiiuuth  to  the  wiodpips  lies  imme* 

aiatelj  before  the  passage  to  the  v         '  -:.i 

Buppoae  that  the  food  would  pass  int 

ris.  the  paaaa^  to  the  windpipe,  Ik-Ijic  it  i 

own  proper  passage.     Aud  this  would  l«  the 

it  Dot  that  therr  is  a  lit'le  valve  au 

the  passage  to  the  windpipe,  which  : 

tot'  ,  presses  down,  and  thus  «li;^ 

cp(  ite  gullet.     Were  this  paaaag*  :      " 

would  be  in  dauger  of  being  choked  bj  every  morsel  we 

endeavoured  to  swallow. 

The   stom.'ich    is  a  kind  of  membraneous  bag,  not 
very   uulikc  the  bag  of  a  bag-pipe,   lying  across  tb4 
body,   and  having  two  openings:  the  upper,  towsnii 
the  left  side,  l>y  which  it  receives  food  from  th     -  "    . 
called    the   oirdiu;  and    the   lower,  on    the 
culled  the  pyI<MU«  ur  janitor,  by  which  tin    i 
into  the  iutc.'^tiiu'H.      Its  inner  Kurt'ace  con      r.     ;   .,  ^r.i 
meuihrdnc,  cull)  <1  tii<'   < 
curried  lliroiiL'li  tin-  w 
coat  i{*   '  ,  iui<!,  hy 

mach  L.  vor  uf  etu] 

is  a  muuibraiiciMi.t  covering,  v 
iutc«tinc8,  and  ull   the  other  "^ 
cavity  of  the  abdomen.     At  tho  pylorus  ia  a  an. 
tioD,  which  prevents  tlie  too  ready  pasaage  of  <i" 
dtiwnwards.     Between  iUi  oouts  aro  bcveraj  suj 

which  secrete,  «nd  p<>ur  int'   •'■  •  -' ':.  •;  ' 

t be  i/tittric  jH /«,  w b ic h  d .  > 

into  the  stuiuuch,  convert*  tuuui  iULu  u  uuuuruj,  ^rc^iai^ 


polpy  0j»flB,  called  ditfrnt,  and  thus  fit«  tbem  for  beeoa- 

ing  itouri^liiucnt.  Digestion  is  totally  iudependeut  of 
any  pressure  which  is  exercised  by  the  couto  of  the 
t*  ''  T  it  bus  been  found  that,  if  portions  of  food 

n.  ,  :A  in  silver  ball^,  and  these  swallowed,  such 
portions  would  be  dissolved. 

When  the  food  has  undergone  the  change  which  it  is 
meant  to  suffer  in  the  stomach,  it  passes  through  the 
pylorus  or  lower  orifice  into  the  intestines.  When  the 
food  has  passed  into  the  intestines,  it  receives  the  biUf 
which  is  a  secretion  from  tbe  liver;  and  the  jmmreutic 
juiity  which  is  the  secretion  of  the  pancreas,  or  sweet* 
bread.  By  the  mixture  of  these  substances,  tbe  food 
is  80  far  altered  in  its  nature  as  to  be  capable  of  afford- 
ing rhyb,  which  is  a  fluid  like  milk.  This  fluid  is  takeo 
up  by  small  v.-ssols,  called  laittalu,  spread  uptju  the  sur- 
f  •  -.     These  lacteals,  uniting  together, 

.3  into  one  of  the  large  blood-vcsseU 
. ,  auii  iijus  supply  the  means  of  nourisbnient 
I'le  system,     'ihat   part  of   the  food   which 
(  id  nourishment,  is  carried  off  us  excrement!* 

ti      -         'cr. 

Ail  carnivorous  animals  have  stomachs  of  tbe  same 
kind :  and  in  tiiem  the  digestive  organs  are  of  tbe  more 
simple  kind,  a«  animal  food  is  more  easily  converted 
into  chyle.  Many  birds,  not  only  take  in  portiony 
of  gravel  to  assist  their  digestion,  but,  as  they  have 
no  to<  th,  and  can  divide  their  food  in  but  a  very 
imperfect  manner  with  their  bills,  the  gizzard  i^  giveo 
th>.  m  for  the  purpose  of  doing  so.  The  gizzard  is  a 
muscle  in  the  stomach  with  two  bodies,  called  there* 
fore  the  digastric,  calculated  to  press  any  substance 
very  strongly  between  the  two  parts  of  which  it  con« 
13ul  as  the  gizzard  could  not  perform  the  whole 
■  <!u'y  at  ouce,  there  is  a  bag,  or  enlargement  of 
(  ',  given  to  many  birds,  culled  tbe  crop,  which 

a  in  the  front  of  the  chest,  at  some  di^tance 
li>iu  tne  gizzard.  In  tbi.-^  the  haid  and  dry  food  is 
iuaeciated;  it  is  then  iet  into  the  gizzard,  whcie  it  ia 
bruised  and  divided,  and  mixed  with  the  gastric  juice, 

vhich  ia  aecreted  by  glands  near  the  eatranoe  of  tbf 
22» 


and  thus  thf  ctianfei  are  produad  TipoA  tht 
which  fit  it  f  iiment. 

The  crop,  in  .su^:.  :,..i.-  aa  have  it,  is  prin<it.allv  U* 
be  viewed  as  a  repository,  in  which  the  food  i 
ened,  and  then  transferred  to  the  giuard.     1*...  ...  .^U 

birds  of  the  dove  kind,  and  it  is  sapposed  in  parrots, 
inaea(W>  itoon,  the  crop,  boUi  in  the  male  and 

fniiale,  '  •!  with  the  power  of  soereting  a  Unid 

which  cuo^ulatcM  into  a  whitish  curd,  and  is  eraploTed 
to  fi'od  th«»  yonntf  for  two  or  throe  daja  all«r  batefaing. 
I,  , 

f.x....  '■ 

eommuu  Uf  <tUM^;  «io  tiur  ■< 

eight  or  ni II  1  and  able  to  <i  i, 

the  aeerction  of  the  foftd  in  tho  old  bird  oeaaes 

In  some  of  the  cru«taocnu«  animals,  as  the  lobster 
and  crab,  the  divinion  of  the  food  is  accompiiabed  bv 

means  of  t*-*>>    '^ ^   <>  ''"   Mtomaeh       Tneso  teetb 

are  of  the  i  '  shape,  and  are  one  on 

each  side.  imtiMMin-.  i>  ..niiul  iheui,  is  a  «•■■"''"  •'-<>. 
jecting  tooth,  which  answt-rs  the  purpose  of  i  _' 

the  food  from  passing  on  till  it  i?       ""        ' 
The  Btomaeh  of  thef*e  animals  is  aU  1 

flobatanee,  similar  to  the  ext^  r  '    i" 

never  ooUapsed :  and  it  is  a  ci.  Hiit 

this  coat,  as  well  ns  the  hard  covering  »»f  the  Ul\U,  am 
partrrl  with  when  the  animals  cast  their  «hfll«  Tho 
t<'  riees-'es  at  the  entrane^ 

an  inefl  represented  as  teeth, 

than  a  kind  of  pincers,  to  grasp  the  food  and  convey  it 
into  the  mouth. 

Teeth  are  likewise  met  with  in  some  of  the  worm 
tribe;  and  snch  is  also  the  case  with  various  inseeta, 
partiocdarly  the  Cape  grasshopper,  and  mole  cridcet. 

The  moet  curious  apparatus  for  the  conv— ■=  ■•'  -if 
vegetable  food  into  nouri^ment,  is  that  wh. 
to  the  cow,  die  aheep,  the  deer,  the  camel,  an<i  otncr 
animals  which  nsnaily  chew  their  cod.  la  theae 
•nimak  diere  are  four  stomachs,  which  are  cooeemed 
in  digestion.  The  first  stomach  reoeives  the  food  after 
a  slight  maaticatiwi;  Ihenoe  it  goea  into  lb*  aaeondy 
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mlled  the  hantf^omb;  and  when  it  has  been  maoerated 
for  aome  time,  it  is  carried  up  into  the  month.  It  is 
then  chewed,  and  passes  into  the  third  stomach,  or  many- 
pli'S,  whence  it  goes  into  the  fourth,  or  read,  the  pro- 
per .i;.r.><ting  stomach,  where  its  conversion  into  chyme 
i  'd.     The  animal  seems  to  have  the  power  of 

^iiMu;^  ihe  food  at  once  into  the  second,  third,  or 
fourth ;  and  this  they  do  according  to  the  facility  with 
whiih  the  diflFerent  kinds  of  food  may  be  digested.  For 
instance,  cows  in  the  north  of  Scotland,  and  the  He- 
brides, are  occasionally  fed  on  fish,  which  does  not  re- 
quin>  a  second  mastication,  and  if*  therefore  received  at 
o  the  third  stomach;  and  calves,  when  fed  on 

i:  ive  it  into  the  fourth  stomach.     In  the  camel, 

t  1  stomach  consists  of  cells,  and  is  solely  ap- 

j  1  to  the  reception  of  water.     By  means  of  a 

curious  muscular  structure,  the  oritices  of  these  cells  are 
closed,  and  the  water  preserved  from  being  mixed  with 
the  food.  It  is  this  peculiar  structure,  which,  in  the 
camel,  dromedary,  and  lama,  fits  them  to  live  in  sandy 
deserts,  where  the  supplies  of  water  are  so  precarious. 
Bruce  mentions  that  four  gallons  were  taken  out  of  the 
Btomach  of  a  camel,  during  one  of  his  journeys  in  the 
desert,  when  there  was  much  distress  for  want  of  water. 


THE  HEART. 

The  heart  is  the  grand  reservoir  of  the  blood, 
thence  it  flows  through  the  arteries  to  the  utmost 
extremities  of  the  body,  and  is  conveyed  back  again  by 
the  veins.  This  organ  is  situated  in  the  thorax,  or 
chest,  between  the  two  lobes  of  the  lungs.  In  man  it 
is  placed  almost  crosswise.  The  base,  or  broad  part, 
is  directed  towards  the  right  side,  and  the  point 
towards  the  left.  It  is  securely  enclosed  in  a  mem- 
braneous sack,  or  pouch,  which  contains  a  fluid  that 
givep  smoothness  to  its  surface  and  ease  to  it«  motions. 
The    substance   of    the    heart    is    entirely    fleshy   or 


lu  bMis,  fron  which  tb«  great  bhtud  tvnmU 

origiunte,  M«nvere«i  witli  fut,  uud  it  Im-t 
pcn.Ia-'t*.  CiiUed  uuiitlis.      Wic'iii.,   it 
t*\.  ,  ur  VfUtricK-.-,  bc[j.«i 

a  t;t.<.»^    ,..trtitii>u.      ILo  uac ..-    — 

•uridM   ia  tu  ciicuialv   ihtf  bliMxi   thruugb 

body,  by-:: *••' '"—■' ■'■■■■•■■■••'  " 

aiciit  V 

that  xuir-'iiiui  A 

arc  coutractcii,  i 

neoeaaarily  > 

uny  fluid  * 

of  tbe  saiui 

ouurae  prepa.  ^ 

into  thtiiu.       'ibc   gi 

whiili   citiiv    out   thi 

ki  <  V,  are  m>' 

iug  :-^  .-■  .    -    wlii.li 

of  tbe  vcuti 

auricles:  ou  ;..^-  ■ 

traded,    wbicii    ii»  ca 
panded ;  uud  by  tbit. 
wooderfui  op<  rutiuu 
di^'    ,  ■   ".     ^ 

i  from  til 
and  vciiti";clcij,  i»  prcVLiittii  liuiu   >■ 
or  little  dtMjnt,  phiced    U>t «•«•««?»   tit. 
triclcs,  uiid  at  tbe  iu<" 
valve.1  open  inwunls. 
of  couri««,  wbeu  : 
valvotf  clow!,  and 

You  may  perceive,  by 
eontiuual  exulNingc  o(  tbi 
ia  uu  tiooDcr  emptied  inio 

t. 
i« 

I' 

ii  > 

itt  Uw 
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•nd  that  tbotit  two  onnces  pass  cm  from  the  heart  ti 
each  puls.ition.  In  this  way,  at  seventy  puKitions  in  a 
minute,  140  ounces  will  p;Lss  thmugh  the  heart  in  a 
minute,  or  8400  ounces  in  an  hour.  Hence,  the  whole 
qnantity  nf  blo^id  contained  in  the  body,  supposing  it 
to  be  twenty>five  pounds,  will  pa9s  through  the  circula- 
tion in  about  three  minutes,  or  about  twenty  times  in  an 
hour,  or  480  times  in  a  day.  When  we  consider  the 
name  process  in  the  larger  species  of  animals,  it  strikes 
tine  mind  still  more  forcibly.  Dr.  Hunter  dissected  a 
whale;  and  he  relates  that  tbenorta,  which  is  the  prin- 
dpal  artery  of  the  body,  measured  a  foot  in  diameter. 
Ten  or  fifteen  gallons  of  blood  are  thrown  out  of  the 
heart  at  a  stroke;  what  then  must  be  the  qnantity  of 
J'  "ir  through  the  whale  in  a  day! 

••  of  the  heart,  and  the  circulation  of  the 
blood,  8eem  to  be  conducted  on  the  siime  principles  in 
man  and  in  quadrupeds.  We  have  just  seen  that  in  the 
whale  it  i?  similar;  and  probably  in  fishes  in  general. 
The  circulation  of  the  blood,  as  it  appears  in  the  newt, 
a  species  of  lizard,  when  seen  through  a  good  micro- 
aOi>pc,  will  illustrate  what  we  have  said  on  this  subject, 
The  Ixidies  of  these  animals,  when  very  young,  are  ao 
transparent,  that  the  blood  may  be  seen  to  fliiw  briskly 
through  every  part,  even  into  the  toes,  and  to  return 
from  them.  The  newt  has  three  small  fins,  near  the 
bead,  which  are  divided  like  the  leaves  of  a  polybody  or 
fern;  and  in  every  one  of  these  branches,  the  blood 
may  Ije  traeed,  runriog  to  the  end  through  the  artery, 
and  conveyed  back  again,  by  a  vein  of  the  same  .size 
with  the  artery,  and  laid  in  the  same  direction.  In  this 
part  may  be  seen  above  thirty  channels  of  blood  rui>- 
ninr  at  f>nce,  like  the  divided  streamn  tf  a  great  rivor, 
li'  fo  and  vigour. 

>-ecta  have  .several  hearts.     If  silk-worms  bo 
xamined,  when  full  grown,  there  will  be  perceived  a 
liiain  of   hearts,  running    the   whole    length   of  their 
bodies;  whilst  many  amphibious  animals,  frogs  for  ex- 
ample, have  but  one  ventricle  to  the  heart. 

The  chief  distinction  between  the  arteiies  and  veins 
lies  in  Una,  that  the  arteries  aonrey  the  blood  from  the 


httft;  the  veins  mnj  it  back  tfun.  In  ordertol 
Ibis  purpoM,  the  veins  are  eoptinued  from  Um  eztnmi- 
lien  of  tae  Mrteriee,  snd,  in  general,  etefj  srtery  u  ao> 
eompnnied  bj  its  com&pon&g  rtin. 

TmU  we  nuLj  olcariy  ondentend  the  sabjeet  before 
vsi  let  OS  suppoae  two  trees,  onited  to  enoh  olber  bj 
iIm  extremities  of  their  braoebes  st  the  top,  sad  their 
Iranka  terminsting  at  Che  snme  point  at  the  bottom; 
•neh  being  hollow  from  the  roots  to  the  tips  of  the 
smsUest  twigs,  and  Glled  with  a  fluid  which  cireulates 
iaoessMitlj  from  one  through  the  other.  Let  us 
UM|^  this,  aod  we  shall  have  a  toleraUr  oorrect 
idea  of  the  cirouUtion  of  the  blood  through  the  Toemh 
of  the  hnmau  body.  Four  large  vessels,  from  wfaieh 
all  of  the  rest  proceed,  pass  out  from  the  base  of  the 
heart;  two  of  these  are  arteries,  and  the  other  two 
Tsins.  The  aorta  is  the  principal  artery,  that  dis- 
tfbntsB  the  main  streams  of  the  blood  through  in* 
■imnrsMn  ramifications,  to  all  parts  of  the  bMy;  it 
aifins  from  the  left  ventricle  of  the  heart  Hie  pul- 
■Mmary  artery  originates  from  the  right  ventrielo,  and 
enters  the  lungH,  where  its  branches  ara  ^^wj^ad  out 
on  Uie  air  vessels:  by  thb  means  the  blood  is  aeted 
upon  by  the  air  which  we  inhale,  and  undergoes  n 
esrtain  change  which  in  emcntial  to  our  weU^being'. 
AU  the  veins  which  bring  the  blood  from  the  upper 
SKtramities,  and  from  the  head  and  heart,  pass  into  a 
krae  vein  called  the  deseending  tma  ooea;  those  rekoa 
which  bring  the  blood  from  the  lower  extremities,  pass 
into  another  large  vein,  called  the  aeoending  vmm  easo. 
These  two  Urj^  veins  unite  as  they  apfweaeh  the 
heart,  and  open  by  one  common  orifice  into  the  right 
aoriok.  The  return  of  the  blood  is  promoted  by  the 
action  of  the  muwles,  the  polsatioa  of  the  arteries,  and 
the  valves  which  are  formed  in  the  veins.  Thess 
valves  are  so  nicoly  adapted  to  their  design,  that  they 
adail  the  Mood  to  flow  froa  the  extoemilies,  but  oppose 


itvietminc  back  toward  them. 
The  ciroulat 


ition  of  the  blood  was  flni  asoartaiBed  by 
Harvey,  A.  D.  1628;  by  the  aid  of  the  aieffossope  it  may 
ba  very  plainly  observed  in  the  web  of  a  frog's  ftol 
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EE8PIRATI0M. 


In  forming  the  organs  of  respiratdon  in  the  higher 
orders  of  animals,  the  Creator  has  had  two  great  objects 
in  view :  the  one,  that  of  forming  the  voice ;  the  other, 
that  of  completing  the  changes  wnioh  are  requisite  for 
adapting  the  blood  to  the  functions  which  it  is  intended 
to  perform  in  the  animal  economy. 

The  organs  of  respiration  consist  of  the  larynx,  the 
tncieaf  or  windpipe,  and  the  lungs.  The  Iar}-nx  is  the 
projecting  part  which  jon  can  see  and  feel  at  the  upper 
part  of  the  throat.  It  is  the  commencement  of  the 
windpipe,  and  is  the  organ  in  which  the  voice  is  formed. 
The  windpipe  is  the  tube  which  is  connected  with  this, 
and  is  divided  first  into  two,  and  then  into  smaller 
branches,  called  bronchia,  which  at  last  terminate  in 
small  cells  that  form  the  minute  structure  of  the  lungs. 
These  organs  can  only  be  considered  as  subservient  to 
he  more  immediate  functions  of  respiration.  There 
are  other  parts,  which  are  necessary  for  carrying  on 
the  mechanical  process  of  admitting  and  ejecting  the  air 
from  the  lungs,  and  these  in  man  and  quadrupeds  are 
nrmoipally  a  very  large  and  small  muscle,  called  the 
oiaphragm,  which  separates  the  cavity  of  the  abdomen 
from  the  thorax;  and  various  small  muscles  which  lie 
between  the  ribs. 

The  mechanism  employed  in  dilatation  and  expansion 
is  exceedingly  simple.  The  contraction  of  the  diaphragm 
forces  down  the  abdominal  viscera,  and  thus  enlarges 
the  cavity  of  the  chest  downwards,  while  the  action  of 
the  muscles  between  the  ribs  raises  them  and  produces 
ED  expansion  in  another  direction.  The  necessary  effect 
oi  this  increase  of  size  is,  that  the  air  rushes  into  the 
windpipe,  to  supply  the  void  which  would  otherwise 
occur;  and  when  the  diaphragm  and  intercostal  mus- 
sles  cease  to  act,  and  become  relaxed,  the  elasticity  of 
the  cartilaginous  parts  of  the  chest,  but  more  particularly 
the  tendency  of  the  muscles  of  the  abdomen  to  recover 
themselves,  have  the  effect  of  diminishing  the  cavity  of 
tk«  tkest,  and  of  thus  forcing  out  from  the  lungs,  Um 


mtt  wfileh  hu  been  reoeired  by  innptnUioa  TIm  tiler* 
nate  diUution  and  oontraction  of  tne  ch«t«.,  whieb  tbua 
takes  place.  conNtituteii  the  act  of  r  '•—*■—  -r»  »  {g 
partlj  dependent  on  the  will,  and  ;  f 

ft  Thi»  lunn  are  of  a  light  gpong^'  loxtur*',  nn«  la 
each  ca\'ity  of  the  chett,  capable  of  swimming  in  water, 
separable  into  subdirisionB  called  lobeii,  and  eo^rerca 
with  a  membrane  called  the  vi^ura,  which  doablat  badr, 
and  lines  tbc  cavity  of  the  cnest,  as  the  peritooettn  does 
the  cavity  of  the  abdomen.  Thn  Inngn  are  rery  largely 
supplied  with  blood-vessels,  of  wbirh  some  appear  to  be 
destined  for  the  noorishrapnt  of  the  organ ;  ont  by  fu 
the  principal  part  convey  the  blood  from  the  right  nide 
of  the  heart,  in  order  that  it  may,  after  minute  airixion, 
and  diffusion  over  the  air-cells,  be  exposed  to  the  influ- 
enoe  of  the  external  air,  and  be  carneid  back  to  the  heart 
in  a  proper  state  for  nourishing  the  body. 

The  blood  which  pa  wee  from  the  right  side  of  tb« 
heart  into  the  lungs,  is  of  s  dark  red  colour.  Aft4>r  cir^ 
culating  tbroush  the  lungii,  it  becomes  of  a  florid  red, 
and  bus  then  been  rendered  fit  for  notrition.  In  this 
progression  through  the  lungs,  it  has  been  freely  exposed 
to  the  air  of  the  atmosphere,  which  in  oontinunlly  re* 
ceived  ann  thrown  out  by  the  alternate  acttona  of  inspi> 
ration  and  expiration. 

Atniosphtric  air  is   coraprjscd  of  ab«mt   •  »» 

parts  by  measure  of  oxygen,  or  the  rcsptraM  i 

seventy-nine  parts  of  azuf^,  called  als/t  '.  e 

unrespirable  part,  with  a  small  portion,  ...     ..         .i<t 

two  per  cent.,  of  carbonic  acid  eas.     When  an  animid 

is  confined  in  a  certain  quantity  or  ar*"'-"^*'  -<"  ■'-  •  "-K 

of  the  oxyeen  disappem,  and  an  an.  f 

carbonic  acid  gas  is  found  to  have  bem  jmnju' 

it  is  supposed,  by  physiologists,  that  part  of  -  n 

is  sbsorbeu  by  the  II     '  " 

and  is  carried  throug:  '< 

other  • '  t  may  firm  a.spccita  ot  r 

tion.  -rve*  s  more  unif<'rm  f' 

if  the  ttiiitudl    I. 

which  nrc  at  a  ctii 

and  are  not  anited  with  them  by  svbaiaaMwa  w«4i 
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hfe4  to  tnnimiU  heat.  The  remainder  ebangea  <ho 
Mil  MIS  blood  in  the  lungs,  bj  abstractin^r  carbon,  and 
foiiiiiiig  carbonic  acid;  this  maj  be  easily  shown  by 
p,i«vsing  the  air  from  the  lungs  through  lime-water,  which 
will  Income  turbid  by  the  formation  of  carbonate  of 
liiue. 

Physiologists  have  differed  very  mnch  as  to  (he  qnaii> 
tity  of  air  taken  in  at  each  inspimtion.  It  would  ap- 
pear, however,  that  about  forty  cubic  inches  of  air  aro 
taken  in  at  an  ordinary  inspiration ;  and  if  we  suppose 
tl  -  ipire  siitt'cu  times  in  a  minute,  we  shall  respire, 

V  twenty-four  hours,  921,600  cubic  inches,  or 

i't'-io  cuL'ie  feet  of  air.  This  is  an  immense  consumption 
of  oxygen;  and  it  may  seem  extraordinary,  that,  consi- 
dering the  prodigious  demands  on  the  atmosphere,  by 
the  many  milli()Ds  of  human  beings  who  inhabit  the 
earth,  and  the  countless  numbers  of  animals  which  re- 
quire a  con.stant  supply  of  air,  the  oxygen  should  not  be 
consumed,  and  the  air  itself  contaminated.  God,  how- 
ever, has  wisely  provided  for  the  removal  of  what  is 
noxious  from  air,  and  for  the  supply  of  what  is  whole- 
some. Carbonic  acid  gas,  which  animals  produce  in 
respiration,  and  which  likewise  originates  from  fermen- 
tation and  combustion,  is  capable  of  being  absorbed  by 
water.  It  is  also,  in  certain  circumstances,  taken  in  by 
plants,  of  which  it  forms  a  part  of  the  food,  so  that  there 
IS  no  danger  of  any  deleterious  superabundance.  Phtnts, 
likewise,  when  exposed  to  the  rays  of  the  sun,  exhale 
oxygen,  which  seems  to  arise  from  the  decomposition  of 
the  absorbed  carbonic  acid  gas,  the  carbon  forming  a 
part  of  (he  substance  of  the  plant,  and  the  oxygen,  which 
had  been  united  with  it,  being  thrown  out. 

The  influence  exercised  by  respiration  in  the  animal 
economy,  is  pretty  much  the  same  in  all  animals;  but 
the  mode  which  we  have  dcsoribed  principally  applies 
to  man  and  quadrupeds.  •  In  birds,  (here  arc  some  im- 
p)rtant  moditications;  in  fish,  the  air  is  applied  to  the 
blood  in  the  gills  through  the  medium  of  the  water;  in 
amphibious  animals,  the  principal  characteristic  is,  that 
the  wbol':  of  the  blood  docs  not  circulate  through  the 
lluigs,  and  that  they  can  bear  the  interruption  of  rcspi- 
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nUioft  withoat  ii^nry :  but  in  the  iiM«et  tribe,  and  most 
of  the  inferior  AnixDAls,  there  are  mrioas  tabes,  or  tth- 
ehoas,  which  ramify  over  the  body,  aod  open  ezt«mallj 
by  apertures,  or  stigmata,  as  thev  are  called,  bj  means 
of  woiob  the  air  is  received  ana  expelled :  so  that  we 
witness  over  the  whole  creation  an  admirable  accord- 
•DM  to  the  modes  for  the  snoport  of  life  and  health 
which  God  has  thought  fit  to  aaopt. 

The  peculiarities  in  the  functions  of  respiration  in 
birds  are  exoeedinslj  curious.  In  this  class  of  animals, 
their  lungs  arc  small,  flatten<>d,  and  lie  rlotw  to  the  breast, 
but  there  is  no  diaphragm,  and  there  is  no  alternate 
expansion  of  the  lungs,  as  in  mammalia.  Tn  '1>  ••"  'he 
longs  have  several  openings,  bv  mi^ans  ut  v 
communicate  with  various  air-bags,  or  cells,  i>iiirii  liil 
the  whole  of  the  cavity  of  the  oody.  from  the  neck 
downwards.  These  cells  are  filled  by  air  '  '  passes 
into  and  out  of  them,  through  the  lung^  h,  in 

iti  passage,  produces  thoM:  elbangCH  on  the  bl  <  l  circu- 
lating  through  the  lun;^ii.  which  an?  ne^'^f'nry  f  r  tlio 
bealtn  of  the  animul.     Bv  admitting  firoq  -n 

of  air  into  these  cells,  and  also  into  th'  h 

are  hollow,  for  the  purpose  of  admitting  air  into  them 
firom  the  lungs,  biros  have  the  power  of  increasing  or 
diminishing  their  specific  gravity,  so  that  they  can  not 
only  walk  on  the  earth,  but  soar  in  the  heavens,  in  all 
the  varieties  of  density  of  atmosphere,  which  a  greater 
or  smaller  proximity  to  Um  earth  necess'^r'i-  r..,>r..; .^n, 
No  strength  of  wing  could  poise  a  terre  i 

air  unless  there  were  the  power  of  admitting 
inmost  recesses  of  the  body,  as  it  happens  in  I 

this  has  been  so  carefully  attended  to  in   '  e 

cells  extend  even  among  the  mTisolea  of  t 
thev  aie  particularly  larce  in  the  soaring:  -  ihe 

aece,  hawk,  stork,  and  lark.     Those  bi;  'in<>c, 

and  those  that  dive,  are  enabled  ?  «t 

velocity,  by  suddenly  oomi»eMin^'  h 

drives  air  out  and  increases  their  S] 
berrels  of  the  quills  in  birds,  too,  ar<  a 

air;  and  it  is  said,  that  it  is  in  som  ug  to 

ths  poirer  of  diminishing  or  inon-  loined 


ntity,  thftt  th«  turkey,  bulfincb,  &^  are  able  to  pro* 
the  quick  and  voluntary  erection  of  their  plumage. 
We  may  mention  here,  that  the  power  which  birds  have 
of  admitting  a  large  quantity  of  air  into  their  bodies, 
enables  them  to  keup  up  a  much  stronger  and  more 
continued  current  of  air  through  the  larynx,  than  any 
other  animal  can  do;  and  gives  them  therefore  a  volume 
of  voice,  which  is  very  great  compared  with  their  ftmall 
dimonsions. 

In  tithes,  as  already  stated,  the  air  is  applied  to  the 
pills  thr«»ugb  the  medium  of  the  water.  The  gills  are 
e  •'.•Ted  with  a  large  flap,  or  operculum,  which  is  edged 
with  a  fringe  which  can  be  accurately  applied  to  the 
part  beneath,  80  as  entirely  to  shut  up  the  slit  or  opening 
When  the  aniaial  breathts,  that  is,  when 
.  to  be  applied  to  the  gills,  it  acts  with  the 
:  liiis  dap  so  as  to  render  it  convex;  this  can- 
.  -ne,  it  is  clear,  without  producing  a  vacuum 
utiiit^r  the  flap;  and  as  the  animal  is  in  water,  and  there 
is  uu  opening  in  the  mouth  which  communicates  with 
the  gills,  the  water  rushes  in  among  the  gills,  filling  up 
the  space  made  by  the  changed  form  of  the  flap,  and 
thus  applying  itself  to  the  minute  ramifications  of  blood- 
vessels diffused  over  the  gills.  When  the  air  contained 
in  this  water  is  no  longer  equal  to  its  purpose,  the  water 
passes  away  through  an  air-opening  at  the  edge  of  the 
operculum,  which  the  animal  has  the  power  of  making; 
and,  by  a  repetition  of  the  pr<)cess,  a  fresh  supply  of 
water  is  obtained,  and  the  function  of  respiration  kept 
up.  Fish  could  not  live  in  water  from  which  the  air 
has  been  expelled  by  boiling;  and  when  a  small  pond  is 
frozen  over,  the  fidi  die  unless  an  opening  is  made  to 
admit  the  air. 

There  is,  in  fish,  a  part  of  structure  somewhat  ana- 
logous to  the  air-cells  in  birds,  namely  the  air-hladdert, 
or  swimming  bladders,  which  are  given  to  them,  as  the 
cells  are  to  birds,  for  the  purpose  of  increasing  or  dimi- 
nishing their  buoyancy.  These  bladders  are  placed 
close  to  the  back-bone;  they  vary  in  size,  shape,  and 
uuiuber ;  and  are  wanting,  or  very  small,  in  such  fish 
iS  are  generally  confined  to  the  lowest  depths.     They 


form  wh»t  U  e&lled  the  »«unf^  of  fish:  a  iMHwhidi 
gnunuautb  priie  highly.      ^*  rup- 

tured, the  aoimml    lO0O.-«  thi    ,  and 

lies  OD  it«  back,  from  the  aduiliuiiui  wti^^iu  given  Ut  llmt 
part  of  the  bodj  by  the  removal  uf  the  uir.  The  uir,  in 
the  ttir-bUddera  of  tuh,  cauitot  bo  udiuitteJ  aud  thmwa 
out  at  pleaaure,  as  Id  the  case  of  birds.  The  »'•  >■<  >•'  >- 
cured  from  the  vesiteltt  circuUtiug  iu  the  i 
which  composes  the  air-bladders;  those  vestteL  .... 
the  power  of  sccrctiog  the  air.  The  air-bladder  is  ni  ::- 
narily  full,  and  is  then  capable  of  being  acted  upon,  uud 
compressed,  either  by  the  abdominal  muscles,  or  by  a 
mu>culur  structure  puouliur  to  this  organ;  and  thus  the 
air  is  condensed  pursuant  to  the  will  of  the  animal,  and 
an  alteration  made  iu  the  spucilic  gravity  accordingly. 

It  is  a  curious  fact,  that  the  nature  of  the  air  varies 
Teiy  much  according  to  the  depth  which  fish  geoermllj 
inhabit.  Tboee  which  live  in  shallow  water,  have  azorc, 
with  a  very  imall  proportion  of  oxygen.  As  the  •' 
increases,  so  does  the  oxygen ;  and,  afWr  the  dc^^it 
one  hundred  and  fifty  fevt,  the  average  propurtiun  ih  as 
much  as  seventy  per  cent.,  while  the  mean  result,  aflfurdoi 
by  tish  caught  at  less  depth,  n  only  twenty-uiuc  per  cout 
Pike,  carp,  roaches,  and  perch,  which  are  freah-wator  .iiid 
therefore  ihAllow-water  tiah,  have  only  from  three  to  five 
per  oent.  of  oxygen. 

There  is  a  curious  mode  of  respiration  employed  by 
frogs,  toads,  chameleons,  and  some  others,  of  the  a  i 
bious  tribe,  which  is,  that  the  animal,  instead  of  brci 
through  its  mouth,  keeps  its  mouth  shut,  reoeivon  Mt 
through  its  nose,  and  by  means  of  the  muscle*  of  the 
jaws  forces  it  into  the  lungs,  from  which  it  i-  I, 

through  the  nostrils,  by  the  action  of  the  mu.<-<  >o 

abduuicn — there  being  no  diaphragm.  With  this  con- 
formation,  tboee  animals  would  be  suffocated  if  thcic 
mouths  were  kept  open. 
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SECTION  IV. 


INTKODDCTION  TO  NATURAL  PHILOSOPHY. 

Natural  Philosopht,  in  its  most  extensive  sense,  haa 
for  its  province  the  investigation  of  the  laws  of  matter, 
that  ii,  the  pro]>erties  of  matter;  and  it  may  be  divided 
into  two  great  branches.  The  first  and  most  important 
(which  is  sometimes  called  XaOtral  Fhilosophif,  by  way 
of  distinction,  but  more  properly  Mechanical  PhlL)^*- 
phi/)  iiivo>tiL:ates  the  sensible  motions  of  bodies.  The 
seoouJ  invL'.-tigates  the  constitution  and  qualities  of  all 
bodies,  and  has  various  names,  according  to  its  different 
obji'cts.  It  is  called  Chemistry,  if  it  teaches  the  pro- 
perties of  bodies  with  respect  to  heat,  combination  with 
one  another,  weight,  taste,  appearance,  and  so  forth ; 
AiKitonij/  and  Animal  Fhysioloyy,  if  it  teaches  the 
structure  and  functions  of  living  bodies,  especially  the 
human; — for,  when  it  treats  of  the  functions  of  other 
animals,  we  term  it  Comparatice  Anatomy.  It  is  called 
JUniictuc,  if  it  teaches  the  nature  of  diseases,  and  the 
means  of  preventing  tha  .,  and  of  restoring  health: 
Z"'*/ui/t/,  if  it  teaches  tb.-  ngement  or  classification, 
and  the  habits  of  the  diui-i  lower  animals :  Botauj/y 
iucludiug  Vcijeiablt  Pliyxioff^j-,  if  it  teaches  the  ar- 
raiigcint'ut  or  classification,  the  ^nicture  and  habits 
v{  plants:  Mlneraltujy,  including  tt  ^oyy,  if  it  teaches 
tl!  t-at  of  minerals,  the  sti.  turc  of  masses 

::■  are  found,  and  of  the  ctirtu  '•oraposed  of 

t!ii  -c  .a  .>^,  ,-.  The  term  natural  history  is  given  to  the 
tl]i(  '•  \  <'  '  nnchcs  taken  together;  but  chiefly  as  far 
a*  *  the  classification  of  different   things,  or 

the  n  of  the  resemblances  and  differences  of 

J3» 


Ibe  TwioQi  anioMlay  pUaU,  and  angrowimg  mbctaiiMi 
in  nature. 

Here  we  may  make  two  obncrrations.     Tlie  Jirtt  is, 
•*at  every  such  dintributinn  of  the  soienoea  b  neoea* 
aarll  ^        "      ue  runs  unavoidably  into  another. 

Till  -  the  qoalities  of  plaota  with  r»> 

latioa  to  oUiur  subtitjuicoa,  and  to  each  other :  and  Botany 
doee  not  overlook  thoae  same  ovalitieai  though  its  chief 
obieot  be  arrangement.  So  Mineralogy,  though  nrinoto 
pally  ooAvenant  with  claaaifying  meida  and  carta,  yet 
rtgMda  alao  their  qualitiee  in  reqMot  of  heat  and 
moiature.  So  Zoology ,  too,  bendea  arranging  animala, 
deacribos  their  8tru(>tun>8  like  romparative  anatomy. 
In  truth,  all  arrangemnit  an<l  clarification  dep^^'l  "rwin 
noting  the  things  in  which  the  objeet«  agroo  at 
and  among  thoae  thing*  in  which  aniinalH,  pL...:^,  ....i 
minerals  agree  or  differ,  must  be  considered  the  ana- 
tomical structure  of  the  one,  and  the  chemical  qualities 
of  the  other.  Heucc,  in  a  great  meaaure,  follows  the 
$ectm<i  oWrvation,  namely,  that  the  aeiences  mutually 
aflsist  each  other.  Thus,  arithmetic  and  algebra  aia 
geometry,  and  the  purely  mathematical  sdenoea  aid 
mcchani(»l  philosophy ;  mechanical  philosophy,  in  like 
manner,  assists  chemistry  and  anatomy,  especially  the 
latter:  and  chemistry  very  greatly  aasista  physiology, 
medicine,  and  all  the  branches  of  natural  history. 

The  first  grwt  head,  then,  of  natural  science,  ia 
mechanical  philosophy ;  and  it  cnnsists  of  various  sub- 
divisions, each  forming  a  sdenoe  of  great  importance. 
The  most  essential  of  theae,  which  is  indeed  funda- 
mental, and  applicable  to  all  the  rest,  is  called  f/yMami'o, 
from  the  Greek  word  signifying  potcer  or  /i/rre.  It 
teaohoa  the  laws  of  motion  in  all  ita  varietiea.  The  ap- 
plication of  dynamics  to  the  calculattoo,  production, 
and  direction  of  motion,  forma  the  aoienee  '  '  '  <m«, 
aometimea  called  practical  meeAaniOf  to  •  it 

fh>m  the  more  general  use  of  the  word,  w 
bends  every  thing  that  reUtea  to  motion  at 

The  application  of  dynamioa  to  the  ; 
motion  of  fluids,  oonatitotea  a  adenoe,  vi 
diffBrent  appellatiooi  aeeording  as  the  fluids  ara  hea  7 


^ui  hqmi,  like  wMtr,  or  light  and  iBvisibl*^  1^  air. 
In  the  former  case  it  is  c^ill<xl  hi/ffrfMtynamir»^  firom  fcha 
Greek  words  signifying  trnter  and  j>nicer;  in  the  latter 
pMtumatirM,  from  the  Greek  words  signifying  irtutk  or 
air.  And  hydrodynamics  is  divided  into  hi/drostatict, 
which  treats  of  the  weight  and  pressure  of  liquids, 
from  the  Greek  words  for  balancing  (>/  wafer;  and 
hylraulicfy  which  treats  of  their  motion,  from  the 
Greek  wottl  for  several  musical  instruments  played  with 
leater  in  Jpipes. 

Library  of  Umfui  Kmmiedt*' 


GENERA  I.  PROPERTIES  OF  BODIES. 

There  are  certain  properties,  which  appear  to  b« 
common  to  all  bodies,  and  are  hence  called  the  essential 
properties  of  bodies:  These  are,  Impenetrahility,  Ex- 
tension,  Fvjnre,  Divisibility,  Inertia,  and  Attraction. 

Impenetrability  is  the  property  which  bodies  have  of 
occupying  a  certain  space,  so  that,  where  one  body  ia, 
another  cannot  be,  without  displacing  the  former — for 
two  bodies  cannot  exist  in  the  same  place  at  the  same 
time.  A  liquid  may  be  more  easily  moved  than  a 
Bolid  body;  yet  it  is  not  the  less  substantial,  since  it  is 
impossible  for  a  liquid  and  a  solid  to  occupy  the  sams 
space  at  the  same  time.  For  instance,  if  a  spoon  be 
put  into  a  glass  full  of  water,  the  water  will  flow  over 
to  make  room  for  the  spoon. 

Air  is  a  fluid  differing  in  its  nature  from  liquids,  bat 
no  less  impenetrable,  if  we  endeavour  to  fill  a  phial 
by  plunging  it  into  a  basin  of  water,  the  air  will  rusk 
out  of  the  phial  in  bubbles,  in  order  to  make  way  for 
the  water. 

If  a  nail  be  driven  into  a  piece  of  wood,  the  nail 
penetrates  between  the  particles  of  the  wood,  by  forcing 
them  to  make  way  for  it ;  for  not  a  single  atom  of  the 
w^od  remains  in  the  space  which  the  nail  occupies. 


^.rffmn'oM.     A  bodj  which  occupicfl  a  ccrtnin  PpNpe, 
'^^^u^t  necfR<««riI}-  have  extension;  iliai  in  to  ^ 
brrfnifh  and  «/fjtffi :  tlie>«  utc  cullvU  the*  dinx  f 

ext^HHion,  und  thoy  vury  extreaiely,  in  different  b< 
The  length,  bruadth  und  depth  of  a  box,  or  of  a  t !..::. 
blc,  nro  very  different  from  thooe  of  a  walking  stick  or 
of  a  httir. 

Height  and  depth  are  the  same  dimensions;  if  yon 
meuHure  a  hcniy,  or  a  npuoe,  from  the  lop  to  the  b«>tt«mi, 
it  is  cnllod  the  d«-pth,  it  from  the  bott'iiii  upwardH,  it  is 
culicd  height.  Breadth  and  width  are  ahiO  the  aaiuo 
dimcn.sions. 

'1  lie  limits  of  extension  constitute?  fi[p*rr  or  ^hnpc; 
a  b«Kly  cannot  be  without  furm,  cither  Hymuietncal  or 
irregular. 

l)iti*il>iHty  is  a  susceptibility  of  being  divided  into 
an  in<icfiiiit4f  number  of  \tarU.  Take  any  hniall  c|uan> 
tity  «>f  mutter,  a  gntin  of  hand,  for  instance,  and  cnf  it 
into  two  partn;  these  two  p.irts  might  be  aguin  di\ 
had  we  in.-truments  pufficienily  hue  for  the  pui;.  .  , 
and  if,  by  fMtunding,  grinding,  or  any  other  mcthcNl,  wc 
carry  this  diviniou  to  the  greatest  possible  extent,  yet 
not  one  of  the  particles  will  be  destmycd,  and  the 
body  will  continue  to  exi.st,  though  in  this  altered  state. 
A  single  pound  of  wool  may  be  hpun  so  fine  as  to  ex- 
tend  to  nearly  a  hundred  miles  in  length. 

The  melting  of  a  solid  body  in  a  liquid,  also  affords 
a  very  striking  example  of  the  extreme  div>    '  f 

matter;  wlirn  yu  ««wpoten  a  ctip  of  ten,  f<ii  , 

with  what  n  diviiU-U   u>  bo 

diffu««ed  thr-  juid.      ()dorif<r- 

otis  bodice  ntiorii  an  example  of  the  !»mc  thing.  The 
odour  or  smell  of  a  body  Ih  part  of  the  bmly  it.H<  If,  and 
is  produced  by  very  minute  particles  or  cxlialationsi, 
which  escape  from  odoriferous  bodies,  and  come  in 
actujil  conuct  with  the  nose. 

^Vhen  a  body  is  burnt  to  ashes,  part  of  it  appmn  to 
be  destroyed;  the  residue  of  a»liei4,  for  instance,  is  very 
small  compared  to  the  coals  which  have  been  <  ! 

In  this  case,  that  part  of  the  ooaht  which  <  1 

■appoM  to  be  destroyed,  goea  off  in  tho  form  ui  siuuJic, 
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vthich,  when  <HfFuscd  in  the  air,  becomes  invisible  But 
we  must  not  iiu.iiriiio  that  what  we  no  longer  see  no 
longer  exists.  Tli"  particles  of  smoke  continue  still  to 
be  partiiles  of  matter,  as  much  so  as  when  more  closily 
united  in  the  form  of  coala.  No  particle  of  matttr  io 
ever  destroyed ;  this  is  a  fact  which  must  constantly  be 
remembered.  Every  thing  in  nature  decays  and  cor- 
rupts in  the  lapse  of  time.  We  die,  and  our  bodies 
moulder  to  dust ;  but  not  a  single  atom  of  them  is  lost. 

It  should  be  obscr\ed,  that,  when  a  body  is  divided, 
its  surface  or  exterior  part  is  augmented.  If  an  apple 
be  cut  in  two,  in  addiiion  to  the  round  surface,  there 
will  be  two  flat  surfaces;  divide  the  halves  of  the 
apple  into  quarters,  and  two  more  surfaces  will  be 
jir(.)duced. 

'J  hough  divisibility  is  very  often  included  among  the 
essential  properties  of  matter,  chemistry  teaches  us  that 
the  ultimate  elements  of  bodies  are  incapable  of  further 
division;  yet  they  are  material  substances. 

Inertia  expresses  the  resistance  which  inactive  mat- 
ter makes  to  a  change  of  state.  Bodies  appear  to  be, 
not  only  incapable  of  changing  their  actual  state,  whether 
it  be  of  motion  or  rest,  but  to  be  endowed  with  sl  power 
of  resiatiiiij  such  a  change.  It  requires  force  to  put  a 
body  which  is  at  rest  in  motion ;  an  exertion  of  strength 
b  also  requisite  to  stop  a  body  which  is  already  in  mo- 
tion. The  resistance  of  a  body  to  a  change  of  state  is, 
in  cither  case,  called  its  inertia.  In  playing  at  cricket, 
for  instance,  considerable  strength  is  required  to  give  a 
rapid  motion  to  the  ball ;  and  in  catching  it,  we  feel  the 
resistance  it  makes  to  being  stopped.  Inert  matter  is 
as  incapable  of  stopping  of  itself,  as  it  ia  of  putting 
itself  in  motion.  When  the  ball  ceases  to  move,  there- 
fore, it  must  be  stopped  by  some  other  cause  or  power, 
which  you  will  understand  better  after  we  have  treated 
of  the  next  and  last  general  property  of  bodies. 

Attraction  is  the  general  name  under  which  we  may 
include  all  the  properties  by  which  atoms  of  matter  act 
on  each  other,  so  as  to  make  them  approach  or  non- 
tinue  near  to  one  another.  Bodies  consist  of  infinitelv 
mall  particles  of  matter,  each  of  which  possessed)  th» 


power  of  attraetmg  or  dnwins  towardf  it,  and 
with  anj  othvr  putiole  raffieienUv  Dear  to  be  witbio 
tltf  iDflucDcv  of  it*  aitnctioo.  Tub  power  oonnot  be 
recoguizi'd  iu  minute  pariiolee,  except  when  tbej  ere  ia 
oonlACt,  or  »t  least  appear  to  be  so :  it  then  makes  tbem 
Btiok  or  adhere  toffetber,  aiid  is  beooe  called  tbe  otfroo* 
(Mm  of  cohttitm.  Withdut  this  power  solid  bodies  would 
&U  to  pieces,  or  rather  crumble  to  atoms^ 

Tbe  attraction  of  coheiiiuu  exists  also  in  Uqoids:  it 
is  this  power  which  holds  a  drop  of  water  iospeaded  at 
tbe  end  of  the  finger,  and  keeps  tbe  minute  watery 
particles,  of  which  it  is  compofled,  united.  But  as  this 
power  is  stronger  in  pr<)p)rtion  as  tbe  partielea  of  bodise 
are  more  cimiclj  united,  the  cohesiTe  attnetioD  of  solid 
bodies  i~  i^ater  than  that  of  fluids.     It  is  owing 

to  tbe  li  I  legrees  of  attnolion  of  diSment  sa^ 

■tanoes,  that  thcv  are  hard  or  soft;  and  that  HmwIomo 
thick  or  thin.  The  term  demiiy  denoteo  tbe  degeee  of 
oloeenees  and  eompsotneas  of  the  particlea  of  a  body ; 
the  stronger  the  oobesive  attraotton,  tbe  greater  is  the 
deusitj  of  the  body,  whether  it  be  solid  or  liquid.  In 
philosophical  language,  however,  dena^  is  said  to  be 
that  property  of  bodies  by  which  oiey  contain  a 
certain  uuantity  of  matter  imder  a  oertatn  balk  or 
magnitude.  Rarity  implies  a  diminution  of  doniily: 
thufl  we  bhould  say,  that  mereury  or  quickailvor  was  a 
very  dense  fluid ;  ether,  a  verr  rare  one.  We  jodge  of 
tbe  density  of  a  body  by  the  weight  of  it:  tboo  we 
say,  that  metak  are  dense  bodies ;  wood,  ooiaparatiTely, 
a  rare  one. 

CktpiUary  attraetion  is  an  interesting  variety  of  tbe 
attractioD  of  oobeeioD.  In  tubes  of  small  bors,  Uqoiib 
rise  a  certain  height  within  tbem,  from  tbe  oobeeive  a^ 
traction  between  tbe  particles  of  tbe  liouid  and  tbe 
interior  surface  of  the  tube.  Tbe  mnaller  tbe  bore, 
the  higher  will  the  liquid  rise.  All  porous  ■abstaaoee, 
such  as  sponge,  bread,  linen,  Ae.,  may  be  considered  as 
eoUoetioas  of  eapillary  tnbee.  If  you  dip  one  end  of  a 
.amp  of  sugar  into  water,  tbe  water  will  rise  in  it^  and 
wet  it  oons»derablv  above  tbe  sorftee  of  tbat  iato  wbiob 
foa  dip  it.     CafiUary  atliaetioa  fvobably  coalribotes  to 


tb«  iiM  «ad  euoolation  of  the  sap  in  the  bark  «Bd  Wood 
of  yegetaUee. 

Attraction  0/ gravitation  differs  from  that  of  cohciioft, 
inasmuch  as  the  latter  influences  the  particles  of  bodiei 
at  ii>^ierc*!ptiblf  distances,  whereas  the  former  auts  upoa 
moMtoL,  and  at  any  distance,  however  great.  Jjet  ua 
take,  for  example,  a  very  large  body,  and  observp  whether 
it  does  not  attract  other  bodies.  What  is  it  that  oooa^ 
sions  the  fall  of  a  book  when  it  is  no  longer  supported? 
You  will  say  that  bodies  have  a  natural  tendency  to  fall. 
That  is  true ;  but  that  tendency  is  produced  by  the  at- 
traction of  the  earth.  The  earth  being  much  lareer 
than  any  body  on  its  surface,  draws  to  it  every  otEer 
which  is  not  supported. 

Attraction  being  mutual  between  t;vo  bodies,  when  a 
stone  falls  to  tho  earth,  the  earth  should  rise  part  of 
the  way  to  meet  it.  But  when,  on  the  other  hand,  you 
consider  that  attraction  is  in  proportion  to  the  mass  of 
the  attracted  and  attracting  bodies,  yon  will  no  longer 
expect  to  see  the  earth  rising  to  meet  the  stone.  There 
are,  however,  some  instances,  in  which  the  attraction  of 
a  large  body  has  sensibly  counteracted  that  of  the  e^rth. 
If  a  man,  standing  on  the  edge  of  a  perpendicular  side 
of  a  mountain,  hold  a  plumb  line  in  his  hand,  the 
weight  will  not  fall  perpendicularly  to  the  earth,  but 
incline  a  little  towards  the  mountain. 

If  the  air  did  not  impe<Ie  the  fall  of  bodies,  attrac- 
tion would  make  them  all  descend  with  equal  velocity. 
It  may  be  objected,  that,  since  attraction  is  proportioned 
to  the  quantity  of  matter  which  a  body  contains,  the 
earth  must  necessarily  attract  a  heavy  body  more 
strongly,  and  consequently  bring  it  to  the  ground  more 
rapiiilj-  than  a  light  one.  in  answer  to  this,  it  must  be 
observed  that  bodies  have  no  natural  tendency  to  fall  any 
more  than  to  rise,  so  that  the  force  which  brings  them 
down,  must  be  in  proportion  to  the  quantity  of  matter 
it  hag  to  move.  Thus  a  body  consisting  of  a  thousand 
particles  of  matter,  requires  ten  times  the  force  of  at- 
traction to  bring  it  to  the  ground,  in  the  same  space  of 
tiioe,  that  a  body  coosistiug  of  only  a  hundred  paxtiolei 
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There  are  tome  bodies  wliicli  flo  not  Hppcnr  to  pnri 
tiiU> :  smoke  and  kUmiiu,  f  r  iiiHtaiM-i .  i  \-i-  inHtcad  of  ftt\\ ; 
but  it  is  still  grurity  tviiich  |iifMlmi-ti  Uu ir  uHcvnt.  The 
air  nearer  the  earth  being  In'Mvicr  tliun  onioke,  steam,  or 
other  vapours,  not  only  Hiipp  rts  thex"  li;:ht  holies,  but, 
by  its  own  tendency  to  s  iik  below  tluiii,  fonvH  thi-m 
to  rise.  The  principle  in  juftt  the  Namviiit  that  *  '  °  't 
a  cork,  if  forr«'«l  tn  ilio  bottom  of  «  ve.«8el  "f  v» 
to  the  top  a-  '  is  set  at  lib«'rty.     l!  i 

upon  the  Mitii'  o:  tho  matt-rials  of  v^ 

luade  are  heuvtcr  liian  the  air,  but  the  air  with  winch 
tbey  are  fillet!  is  considerably  lighter;  so  that,  on  the 
whole,  thu  ballo«)n  is  lighter  than  the  air  which  u  near 
the  earth,  and  cou»i-qtien!ly  r'«i<9. 


OX  THE  LAWS  OF  MOTION.  AXI>  THE  CENTRE 
OF  GKAVITV. 

The  EcicDce  of  mechanics  is  founded  on  fbo  laws  nf 
motion;  it  will  therefore  be  necessnrv  *-   — • '    •    -^ --,-' 
laws  before  we  exauiinc  the  niecbu 
tion  consi.-ts  in  u  i '  '    '    e.     A  t-oiv  i« 

whenever  il  is  cL.  .ation  with  n  . 

fixed  point.     Now,  u&  uue  of  the  general  pr< 
bodies  is  inertia,  it  follows  that  a   b(xly  ea' 
without  being  ;>•//  in  motion.     The  power  v 
a  body  in    motion  is  called  /"rrr;  the  stro 
bamnier  is  tie  force  which  dri\ef(  the  nail ;  t1> 
Yf  the  horse  in  pulling,  that  which  draws  the 
(rravitation   is  the  force   which  occisious   the  r>l 
bodit'S,  eobe>ion  that  which  binds  the  particles  of  1>" 
togriher,  and  beat,  a  force  which  drives  iht-ni  osui 
Wlien  a  body  is  acted  on  by  a  single  force,  the  ni<itinti 
ia  always  in  a  straight  line,  and  in  the  direction  io 
which  it  received  the  impulse. 

The  rate  at  which  a  body  moTcs  is  called  its  tWoriVy  • 
and  it  is  one  of  the  laws  of  motion,  that  the  v 
the  moving  body  ij»  proportioned  to  the  fore<^ 
it   is  put  in  motion.     Ihi 

o!iw«/<i  re,  if  we  consider  ittt  ,      ^     * 

to  tkat  of  other  bodiaa.     \Vb«n,  for  ioatUMt,  a  bosaa 
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goc9  (lAy  miles  io  ten  hours,  bis  velocity  is  five  miles 
au  hour.  It  is  termed  relative  when  compared  with 
that  of  another  body  which  is  itself  in  motion.  Thus 
a  man  asleep  in  u  ship  under  sail,  remains  at  rest  rcla* 
lively  to  the  vessel,  though  he  partakes  of  its  absolute 
motion.  If  two  carriages  go  along  the  same  road,  their 
relative  velocity  will  be  the  difference  of  their  absolute 
velocities 

The  motion  of  a  body  is  said  to  be  uniform,  when  it 

C asses  over  equal  spaces  in  equal  times.  It  is  produced 
y  a  force  having  acted  on  a  body  once,  and  having 
ceased  to  act,  such  a.<«  the  stroke  of  a  bat  on  a  cricket- 
ball.  It  may  be  said,  that  the  motion  of  the  ball  is 
neither  uniform  nor  in  a  straight  line.  In  answer  to 
this  objection,  you  must  observe  that  the  ball  is  inert, 
h.tviug  no  mure  power  to  stop  than  to  put  itself  in  mo- 
tion; if  it  fall,  therefore,  it  must  be  stopped  by  some 
force  superior  lo  that  by  which  it  was  projected;  and 
this  force  is  gravity,  which  counteracts  and  finally  over- 
comes that  of  projection.  If  neither  gravity  nor  any 
other  force  opposed  its  motion,  the  cricket-ball,  or  even 
a  ^toQo  thrown  by  th<i  hand,  would  continue  to  proceed 
onwards  in  a  right  line  and  with  a  uniform  velocity. 
We  have  no  exxuuplc  of  perpetual  motion  on  the  sur« 
face  of  the  earth  ;  because  gravity,  the  resistance  of 
the  air,  or  friction,  ultimately  destroys  all  motion. 
When  we  study  the  celestial  bodies,  we  find  that  nature 
abouud.^i  with  examples  of  perpetuul  motion,  and  that  it 
conduces  as  much  to  the  harmony  of  the  system  of  the 
uui verse,  as  the  prevalence  of  it  would  be  destructive  of 
all  stability  on  the  surface  of  the  globe. 

Retnniid  motion  i.s  produced  by  some  force  acting 
on  a  body  in  a  direction  oppo.sed  to  that  which  first 
put  it  in  motion,  and  thus  gradually  diminishing  its 
velocity. 

Aicrleraied  motion  is  produced,  when  the  force, 
which  puts  a  body  in  motion,  continues  to  act  upon  it 
during  its  motion,  so  that  its  velocity  is  continually 
increased.  Let  us  suppose,  that  the  instant  a  sttme 
is  let  fall  from  a  high  towi'r,  the  force  of  gravity  were 
Mmilukted :  the  stone  would  nevertheless  descend ;  for  a 
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My,  tnting  OHM  reoetred  ui  impulM,  will  not  ilof^ 
Wt  mofv  on  with  a  uniform  Telocity.  If,  Uten,  tM 
feroe  of  gravitj  be  not  detitrojed,  after  haring  gtren 
Um  lint  impulse  to  the  stone,  Imt  continue  to  act  upon 
it  during  the  whole  of  itn  (lt>soent,  it  is  easr  to  aBaar> 
•land  that  it«  motion  will  be  thereby  aooeferatod.  It 
baa  bean  aaoertained,  both  by  experiment  and  ealenla* 
tuma,  that  bodies  descending  from  a  height  by  the  foroe 
of  grarity,  fall  about  sixteen  feet  in  the  first  seoond  of 
time,  three  times  that  diMtance  in  the  next,  five  tiraea 
in  the  third  second,  seven  tinier  in  the  fourth,  and  so 
on,  regularly  increasing  according  to  the  number  of 
•eoonda  during  which  the  body  has  been  falling.  Thus 
the  height  of  a  building,  or  the  depth  of  a  well  may  be 
known,  by  obsrning  the  length  of  time  which  a  stono 
takes  in  falling  from  the  top  to  the  bottom.  If  a  stono 
be  thrown  upwards,  it  takes  the  samo  length  of  time, 
iaeending  that  it  <1  ''  «ccnding.     In  the  first  oaae, 

the  Telficity  is  din.  y  the  force  of  gravity ;  in  the 

iseond,  it  is  acoelerate<i  by  it. 

The  tnommfum  of  bodies  is  the  force  or  power  wrtli 
which  one  body  would  strike  another.     The  m 
of  a  body  is  measured  by  the  product  of  its  w<  ^  i 

velocity.  The  quicker  a  body  moves,  the  greater  will 
be  the  force  with  which  it  will  strike  against  another 
body ;  and  we  know,  also,  that  the  heavier  a  body  is 
the  greater  is  its  force ;  therefore  the  whole  power  or 
■KNnentum  of  a  body  is  composed  of  these  two  proper- 
tiea.  It  is  found  by  experiment,  that,  if  the  weigpt  of  a 
body  be  represented  by  the  number  8,  and  ita  velocttj 
also  by  3,  its  momentum  will  be  nine. 

The  reaction  of  bodies  is  the  next  law  of  motion  to 
be  explained.  When  a  body  in  motion  strikes  another 
body,  it  meets  with  resistance;  the  resistance  of  the 
body  at  rest  will  be  equal  to  the  blow  struck  by  the 
body  in  motion ;  or,  in  philosophical  language,  action 
and  reaction  will  be  equal  and  in  opposite  dtrectioos. 
Birds,  in  flying,  strike  the  air  with  their  wings,  and  h 
is  the  reaction  of  the  air  Which  enables  them  to  rise  or 
advance  forwards. 

If  we  throw  a  ball  against  a  wall,  it 


an 


Fig.  1. 


nian  of  the  ball  is  owing  to  the  reactioQ  of  the 
fnJl  againfit  which  it  struck,  and  is  called  reflected 
vtioticm. 

Compound  motion  is  that  produced  by  the  action  of 
two  forces.  If  a  body  be  struck  by  two  equal  forces, 
in  opposite  directions,  it  will  not  wove.  But  if  the 
foroee,  instead  of  acting  on  the  body  in  opposition, 
strike  it  in  two  bodies  inclined  to  each  other,  at  an 
angle  of  90  degrees,  it  will  move  in  the  diagonal  of 
a  square ;  thus  [Fig.  1]  if  the  ball  A  be  struck  by 
equal  forces  at  x  and  at  y,  the  force  x  would  send  it 
toward  B,  and  the  force 
1/  towards  c;  and  since 
these  forces  are  e<|ual, 
the  body  cannot  obey 
one  impulse  rather  than 
the  other,  yet  as  they  are 
not  in  direct  opposition, 
they  cannot  entirely  de- 
,-troy  the  effect  of  each 
I'ii'  r;  the  body  will  there- 
f<>T>-  ni'ivt^.but,  following 
the  (lirLction  of  neither, 
it  will  move  in  a  line 
between  them,  and  reach  d  in  the  same  space  of 
time  that  the  force  x  would  have  sent  it  to  B,  and  the 
force  y  would  have  sent  it  to  o.  Now,  if  two  lines 
be  drawn  from  D  to  join  B  and  c,  a  square  will  be 
produced,  and  the  oblique  line  e,  which  the  body 
describes,  is  the  diagonal  of  a  square.  Supposing  the 
two  forces  to  be  unequal 
[Fig.  2] ;  that  x,  fjr  in 
stance,  is  twice  as  great 
as  y ;  then  z  will  drive 
the  ball  twice  as  far  asy;. 
consequently  the  line  a 
B  will  be  twice  as  long 
as  the  line  A  c ;  the  body 
will  in  this  case  move  to 
D ;  and  if  the  line*  be  drawn  from  that  point  to  b  an4 
0,  the  ball  will  move  in  the  diagonal  of  a  rectangle. 


Kg.  i. 
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Let  ox  now  rappoM  the  two  forces  to  ba        , 

not  to  act  on  tUv  bull  iu  tbo  diiuctiun  of  a  riglit  aiig)m 
but  iu  ihut  uf  ttii  ucute  augl<-      'lix*  bull   will  uiuv« 

A  to  i>  in  tlia 
dtaguuttl  of  a 
]MUMlleli>graai, 
A  B  D  c.  For- 
oes  octiog  io 
the  (iirccti-jo 
of  lioe*  form- 
ing an  obtttM 
•oglo  will  also  produce  motion  in  the  diagonal  of  a 
parallelogram.  For  instincc,  if  the  body  act  oat  from 
B  instead  of  A,  nnd  be  impelled  by  the  forces  m  and  «, 
it  will  move  in  the  dotted  diagonal  B  c' 

Virculnr  motion  iu  proJuccd  by  the  action  of  two 
forces  on  a  body,  by  one  of  which  it  is  projected 
forward  in  a  right  line,  wbil&t  by  the  other  it  is  con- 
tinuuUy  directed  towards  a  fixed  point.  For  instance, 
if  I  whirl  a  ball  fastened  to  my  hand  with  a  taring,  it 
it  is  acted  on  by  two  f  ircos,  and  has  a  circular  motion; 
one  of  thu  forces  is  that  which  I  give  it,  whi4.-h  npre- 
scntii  the  force  of  projection,  thu  other  1'  ic 

string  which  confines  it  U)  my  hand.     K  <  is 

motion  the  string  were  suddenly  to  break,  itte  i«ll 
would  fly  oflf  iu  a  straight  line,  and  this  because  it  would 
then  be  acted  on  by  only  one  force;  for,  as  we  have 
•aid,  motion  product  d  by  one  force  is  always  io  a  right 
line.  The  point  or  line  to  which  the  motion  of  a  body 
is  confined,  is  called  the  cmtre  or  tu^i*  of  motion.  This 
centre  or  axis  remains  at  rest,  whiUt  uU  the  other 
parts  of  the  body  move  round  it :  when  a  (op  i8  spun, 
the  axia  ia  stationary,  whiUt  every  other  part  15  in 
motion    round    it.       There    is    on  iu 

circuliir  motion,  which  must  be  c.i  ; 

which  is,  that  the  t'  :  ut  u.  I 

the  axis  of  motion,   •  ih**  vc! 

force  which  c m  i'.   -  .1    i-    . .    •      . 
ifc  moves,  ia  called  iLu  cc/i// '/•'./<>(   1  .  , 
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which  impels  a  body  to  flj  from  the  centre,  is  called 
the  rrHtri/ii'jul  force.  Id  circular  motioo  these  two 
forces  buluuce  each  other. 

If  a  ball  be  thrown  in  a  horizontal  direction,  it  is 
acted  upon  bjr  thne  forces,  viz.  the  f)rce  of  projection; 
the  resistance  of  the  uir  through  which  it  passes;  and 
the  force  of  gravity  which  finally  brings  it  to  the  ground. 
Bodies  thus  projected  describe  a  cur%e  line  in  their 
dt.>cent.  If  the  forces  of  projrction  and  of  gravity  both 
prtlmrtl  uniform  motion,  the  ball  would  move  in  the 
'f  a  parallilograui :  but  the  motion  produced 
eeof  projection  alone  is  uniform  ;  that  produced 
by  gravity  is  accelerated;  and  it  is  this  acceleration 
wLicli  makes  it  fall  in  a  curve  instead  of  a  straight  line. 
The  cur^•e  line  which  a  ball  det^cribes,  if  the  resistance 
of  the  air  be  not  tiken  into  consideration,  is  called  in 
geometry  ti  purubuln. 

The  middle  point  of  a  body  is  called  its  cmtre  of 
maijuUuih,  that  is,  the  centre  of  its  mass  or  bulk. 

'Ihe  ceutn  of  ffracitif  is  the  point  about  which  aL 
the  parts  of  a  body  exactly  balance  each  otuer,  in 
every  position  of  the  body;  if  therefore  this  point  is 
supported,  the  body  will  not  fall.  When  a  boat  is  in 
danger  of  being  upset,  it  is  dangerous  for  the  passen> 
gers  to  rise  suddenly;  this  is  owing  to  their  raising  the 
centre  of  gravity.  When  a  man  stands  upright,  the 
centre  of  gravity  of  his  body  is  supported  by  the  feet. 
If  he  lean  to  one  side  he  will  no  longer  stand  firm.  A 
rope-dancer  performs  all  his  feats  of  agility  by  dexter- 
ously supporting  his  centre  of  gravity;  whenever  he 
finds  himself  in  danger  of  losing  his  balance,  he  shifts 
the  hesivy  pole  which  he  holds  in  his  hands,  in 
order  to  throw  the  weight  towards  the  side  that  is 
deficient;  and  thus,  by  changing  the  situation  of 
the  centre  of  gravity,  restores  his  equilibrium.  A 
persim  carries  a  single  pail  ot  water  with  great  diffi- 
^eulty,  owing  to  the  centre  of  gravity  being  thrown 
'  »n  one  side :  but  two  pails,  one  hanging  on  each  arm, 
carried  with  much  greater  facility,  because  they 
ice  each  other. 


WkM  «iro  bodiM  art  turned  lOMlbtr,  iktf  tm  U 
W  ooDiMered  m  forming  but  ono  body.     If  the  two 

bodiM  b«  of  equal  weiabt, 
the  centre  of  gravity  will  be 
in  the  middb  of  the  line 
whioh  vnilei  them;  but  if 
one  be  beftvMr  thn  ih* 
other,  the  oentre  at  ywiif 
will  be  proportiottabl  J  bmnv 
the  heftyy  body  than  the  lighl 
one. 


ON  THI  MSCHAKICAL  POWBit& 

There  are  rix  mpcbanioal  powera,  m.  the  immif  the 
ptJley,  the  trA/W  and  <Lr/«,the  wclmedpkm§f^mmb»t 
nad  the  aerew.  One  or  more  of  these  enten  into  Um 
eompoeition  of  every  machine. 

In  order  to  underotand  the  power  of  a  maehine,  there 
are  fnnr  things  to  bo  considered.  Pinifyj  the  power 
that  acta;  this  coasiBta  in  the  effort  of  aen  or  home, 
of  weights,  springs,  steam,  &e.  Seeomdfyf  the  reiirto 
aaee  which  is  to  be  overcome  by  the  power.  TIm 
•flbot  of  the  power  must  always  be  taperior  to  tho 
feeistanoe,  otherwise  the  machine  eonM  not  he  pat  m 
motion.  For  instance,  were  the  renstanee  of  a  ear* 
riage  equal  to  the  strenffth  of  the  honea  employed  to 
draw  it,  they  would  not  oe  able  to  draw  it.  Tkirdfyf 
we  are  to  consider  the  centre  of  motion,  or,  as  it  is 
termed  in  meehanioa,  the/hitrrwK,  which  means  a  prop. 
And  kudVf  the  reapeotivf  vekwitiea  of  the  power,  vai 
efthe      -^ 


THI  LBTBR. 

The  lever  is  an  inflexible  rod  or  beaa,  that  is  to  say, 
«M  whioh  ia  not  snppoeed  to  bend  in  any  diteoiiaa.    Vot 
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iastaiiM,  Uie  steel  vod,  to  wbioh  a  pair  of  soalee  is  nie- 
pended,  is  a  lever,  and  the  point  by  which  it  is  sas- 
peuded,  called  the  prop  or  fulcrum,  is  also  the  ceutre 
of  motion.  The  two  parts  of  a  lever,  divided  by  th'e 
fiili-rum,  are  called  its  arms.  Now,  both  scales  being 
t'Uipty,  they  are  of  the 
same    weight,    and    con-  | 

sequently  balance  each 
other.  We  have  stated 
-iiat  if  two  bodies  of  equal 
weight  are  fikstened  to- 
gether, the  centre  of  gravi- 
ty will  be  in  the  middle 
of  the  line  that  connects 
them ;  the  centre  of  gravity 

of  the  scales  must,  therefore,  be  in  the  middle  between 
them,  as  the  fulcrum  is,  and,  this  being  supported,  the 
scales  balance  each  other. 

You  recollect,  that  if  a  body  be  suspended  by  that 
1    "it  in  which  the  centre  of  gravity  is  situated,  it  will 

in  at  rest  in  any  position  indifferently;  which  is 
not  the  case  with  this  pair  of  scales,  for  when  we  hold 
Th«»m  inclined,  they  instantly  regain  their  equilibrium 
'  reason  of  this  is,  that  the  centre  of  suspension, 
...  ad  of  exactly  coinciding  with  that  of  gravity,  is  a 
Uttle  above  it.  If,  therefore,  the  equilibrium  of  the 
scales  be  disturbed,  the  centre  of  gravity  moves  in  a 
small  circle  round  the  point  of  suspension,  and  is  there- 
fore forced  to  rise;  and  the  instant  it  is  restored  to 
'  ty,  it  descends  and  resumes  its  situation  im- 
iiiitely  below   the   point  of  suspension,    when    the 

ibrium  is  restored.  It  is  this  property  which 
iv.Jers  the  balance  so  accurate  an  instrument  for 
weighing  goods.  If  the  scales  contain  different  weights^ 
the  centre  of  gravity  will  be  removed  towards  the 
scale  which  is  heavier,  and  being  no  longer  sup- 
ported, the  heaviest  scale  will  descend.  If  the  lever 
be  taken  off  the  prop,  and  fastened  on  in  another  point, 
that  other  point  then  becomes  the  fulcrum.  In 
Uua  case   the   equilibrium   is   destroyed;    the   longer 
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arm  of  tkd  lerrr  \§ 
heaviest,  and  docondi. 
The  Oi'titro  of  gravitjr  b 
not  Kuppnrtod,  bcoMUie 


nt 

..f 

61. 

f 

low  (hut   1 
now  ui- 

.1  it 
•aletf 

will  agu...  ..... 

...ico  eadi 

*  other.   Thus,  if  n  beavj 

weight  be  placed  in  the  scale  sufpcuded  to  the  shorter 
arui  of  the  lever,  aud  a  lighter  one  into  that  sui<pciKlod 

to   the    longer   artu,    the 

Icjuilibriutn    will    bo   re* 
Rt4ircd.     I'   '  thcrc- 

~  fore,      ill.  le      to 

make  a  i  ly    ba- 

I*noe  a   '.  ;   am' 

by    this    I  II    im 

position  ill  jlii  of 

goods  is  sonic!  t- 

cd.       An   iug.-.  -.i   ua 


lanee,  eallod  a  steelyard, 
ku  been  invented,  on  the  principle  that  a  weight  in> 
ereaaes  in  effect  in  proportion  to  its  dwtanee  from  the 
fulcmra. 

When  a  lever  is  pot  in  motion,  the  longer  arm,  or 
acting  part  of  the  lever,  must  move  with  greater 
Telocity  than  the  shorter  arm,  or  resisting  part  of  the 
lever,  because  it  is  further  fn>m  the  centre  of  motion. 
When  two  boys  ride  on  a  plank  drawn  over  n  !<»;.'  »if 
world,  the  plank  becomes  a  lever,  the  Ing  '  p 

ports  it  the  fulcrum,  and  the  two  boys,  the   i  xJ 

the  rcsisUince  at  each  end  of  the  le\-er.  Wbos  'IIk 
boys  are  of  equal  wci>cht,  the  plank  must  be  ^unportod 
in  the  mi-ldio  to  make   the   two  arms  nqn  v 

differ  in  weight,  the  plank   must  be  draan   a*" 

prop,  io  as  to  make  the  arms  unequal,  and  tiie  light** 
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boy  mnrt  be  placed  at  the  eitremity  of  the  longer  aim, 

in  order  that  the  greater  velocity  of  his  iiiDtion  may 

eonipeiisate  for  the  superior  gnivity  of  his  coinpuniou, 

s<i  as  to  render  their  monicntuins  equal.     But  we  know 

th;ir  the  action  of  the  power  must  be  greater  than  the 

r.^; -stance  in  order  to  put  a  niaeb'ne  in  motion.     For 

''        purpose   each    boy    at    bis    descent    touches    the 

,!id  with  hi.s  feet;  and  the  support  ho  receives  fmm 

;[   uiniinishes  his  weight,  and  enables  bis  companion 

to  niise  him;  thus  each  boy  alternately  represents  the 

r  and   the  weight,   aud  the  two  aruu  alternately 

im  the  function  of  the  acting  and  the  resisting  port 

of  tiic  I'-vcr. 

A  lever  in  moving,  describes  the  arc  of  a  circle,  for 
it  can  move  only  around  the  fulcrum  or  centre  of  mo- 


tion. It  would  be  impossible  for  one  child  to  rise  per- 
pendicularly to  the  point  a,  or  for  the  other  to  descend 
'■"  ■■  •-  •_-ht  line  to  B;  they  eaeh  describe  arcs  of  their 
rireles;  and  it  may  be  judged  from  the  dif- 
leruLii  uimensions  of  the  circles  how  much  greater  the 


m 

viioeitj  of  the  little  ehild  must  be  Uun  thfttof  tW  I 

one.     EDormous  wetabte  may  be  rawed  bj  levera  of 

this  fbeoriptioo,  for  tlie  longer  ibe  ecting  pert  of  th» 

lever  b  in  coiuparieon  to  tbe  reetating  peri,  the  greater 

k  the  effect  produced  bjr  it;  beoanae  toe  greater  i*  tbe 

Telocity  of  tae  power  compared  to  tlut  of  we  weigbu. 

We  have  all  teen  a  heavy  barrel  or  tun  roUed  ovei 

by  thrusting  the  ond  of  e 

_  ^         strmig  etiek  bewalb  it  and 

^^^^         >A  resting  it  agaiaat  a  log  of 

^H^A  ^r     W  wood,  or  an^  other  objeel 

^_^^^H^  00  which  can  give  it  sai^Kirl^ 

^fl^mm^l^Q^gpi^    near  tbe   end  in   ooalaaf 

with  the  barrel.  The  stick, 
la  this  caao,  in  a  lever;  the  support,  the  prop  or  fulcrum; 
and  the  nearer  the  latter  is  to  the  resistance,  the  more 
easilv  will  the  power  be  able  to  move  it. 

There  arc  three  difTerent  kinds  of  levers;  in  the 
fir^y  which  ( ompreliends  the  several  levars  we  have  d»> 
scribed,  tbe  fulcrum  is  between  the  power  an'^  the 
weight.  Wbea  th"  fulcrum  is  situated  equally  b*> 
twecn  the  power  anl  the  weight,  aa  in  the  balance,  the 
power  must  be  somothin^  greater  than  the  weight,  in  or* 
der  to  move  it ;  for  nothing  can  in  this  ease  begmed  by 
velocity.  The  two  arms  tA  the  lever  Mng  eqnftl,  the 
velocity  of  their  extremities  most  be  so  likewise.  The 
baUnoe  is  therefore  of  no  atsdstance  as  a  mechanical 
power,  but  it  is  extremely  «seM  to  estimste  the  re* 
spective  weights  of  bodies.  Bufwhen  the  fulcrum,  r, 
of  a  lever  is  not  equally  distant  from  the  power  and  the 

weight,    and   tbe   power, 

1 -y-  p,  acts  at  the  attremity  of 

'         M   the  longisr  arm,  tbe  powei 
^  mapr  thMi  be  leas  than  tba 
ireij^t,  w,  ita  dificiency 
bei^  compeosatad  by  iu 
greater  velodty ;  as  we  ob* 
nrved  ia  daaeribing  tbe  seesaw.    Tberafors,  wbaa  • 

rt  weight  is  to  be  raiaad,  it  moafc  be  fiMlMMd  ta 
sbortar  arm  of  a  lever,  and  tbe  power  appUod  *« 
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Uie  longer  arm.  But,  if  the  cose  Mrill  admit  of  puttins 
the  euii  of  the  lever  under  the  weight,  no  fastening  will 
be  required,  as  you  may  perceive  by  stirring  the  fire. 
The  poker  is  a  lever  of  the  hi-st  kind :  the  point,  whero 
it  resta  against  the  bars  of  the  grate  whilst  stirring  the 
fire,  is  the  fulcrum ;  the  short  arm,  or  resisting  part  of 
the  lever,  is  employed  in  lifting  the  weight,  which  is 
the  uoals;  and  the  hand  is  the  power,  applied  to  the 
longer  arm,  or  acting  part  of  the  lever.  A  pair  of  scis- 
sors is  an  instrument  cumposeu  of  two  levers,  united  in 
one  comuiun  fulcrum ;  the  point  at  which  the  two  levers 
are  screwetl  tugciher,  is  the  fulcrum ;  the  handles  to 
which  the  power  of  the  fingers  i:>  applied,  are  the  ex- 
tremities of  the  acting  pai*t  of  the  levers;  aud  the 
cutting  part  of  the  seizors  :u*e  the  resisting  parts  of 
the  levers :  therefore,  the  longer  the  handles,  and  the 
shorter  the  points  of  the  scissors,  the  more  easily  will 
they  cut.  Thus,  when  pasteboard,  or  any  hard  sub- 
stance is  to  be  cut,  that  part  of  the  scissors  neurest  the 
screw  or  rivet  is  used.  Snuffers,  and  most  kinds  of 
pincers,  are  levers  of  a  similar  description,  the  great 
force  of  which  consists  in  the  resisting  part  of  the  lever 
being  very  short  in  comparison  of  the  acting  part. 

In  levers  of  the  second  kind,  the  weight,  instead  of 
being  at  one  end,  is  situated  between  the  power  and 
the  lulcrum.  In  moving  it, 
the  velocity  of  the  power 
must  necessarily  be  greater 

than  that  of  the  weight,  as     , 

it  is  more  distant  from  the  ^        Y 

centre  of  motion.     We  may  ^ 

sometimes  see  a  barrel  moved  ^ 

by  means  of  a  lever  of  the  second  kind,  as  well  as  bj 

one  of  the  first.     The  end  of  the  stick  that  is  thrust 

under  the  barrel  rests  on 

the  ground,  which  becomes 

the    fulcrum;    the    barrel 

is     the      weight      to      be 

moved,  and  the  power  the 

hands  applied  to  the  other 
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md  nf  the  \ever.  In  this  in«tanc«  there  \n  an  tmmenas 
difTerence  in  the  length  nf  the  orniR  of  the  lever,  tlio 
weight  being  almost  clow  to  the  fulcrum,  and  the  advan- 
tage gained  18  proportional.  The  moHt  coinnion  cxnmpio 
that  wc  have  of  levers  of  the  second  kind  is  i'  '  '  'm 
of  our  apartments ;  in  these  the  hinges  repn  il. 

cruin ;  the  hand,  the  power  applied  to  the  otbvr  cud  of 
the  liver ;  and  the  door,  or  rather  its  inertia,  is  the  weight 
which  occupies  the  whole  of  the  space  between  the  power 
and  the  fulcrum.  Another  very  common  in?;t-tncc  is 
found  in  an  oar;  the  blade  is  kept  in  the  s:i>  Ky 

the  resistance  of  the  water,  and  becooMS  tli  na, 

the  resistance  is  applied  where  the  oar  passes  over  the 
side  of  the  boat:  and  the  hands  at  the  handle  are  the 
power.  Nut-crackers  are  double  levers  of  this  kiud : 
the  hinge  is  the  fulcrum ;  the  nut«raeker8  the  resistaiicei 
and  the  hands  the  power. 

In  levers  of  the  third  kind,  the  fnlcmm  is  tiao  at 
one  of  the  extremities,  the  weight  or  resistance  at  the 
other,  and  the  power  is  applied  between  the  fulcrum 

and  the  resistanc:.  Thus 
the  fulcrum,  the  weight, 
and  the  power,  each  in  its 
turn,  occupies  some  part 
of  the  levor  between  its 
extremities.  But  in  this 
third  kind  of  lever,  the 
weight  being  further  from 
^  the  centre  of  motion  thon 
the  power,  the  difficulty  of  raising  it,  instead  of  being 
diminished,  is  increased.  Lovers  of  this  description  are 
used  when  the  object  is  to  produce  great  Telocity.  The 
aim  of  mechanics,  in  general,  is  to  gain  fbroe  by  ex- 
changing it  for  time ;  but  it  is  sometimea  deairable  to 
produce  ffreat  %clfK;ity  by  an  expenditure  of  force.  The 
trcddle  of  the  common  luminp  Inthc  affords  an  cxatuple 
of  a  lever  of  the  third  kin  •  d  in  gaining  lime,  or 

velocity,  at  the  expense  <  :  A  man,  in  raising  a 

long  ladder  perpendicularly  ag»inst  a  wall,  cannot  place 
his  nands  on  the  upper  part  of  the  ladder ;  the  puwcr, 


nner,  ana  ine  power  is  aj 
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therefore,  h  oeoessanly  placed  nearer  the  falcmm  than 
the  weight,  for  the  hands  are  the  power,  the  ground 
the  falcmm,  and  the  ladder,  the  weight,  which,  m  thil^ 
«  well  as  in  the  door,  may  be  considered  as  collected 
in  the  centre  of  gravity  of  the  ladder,  about  half 
way  up  it,  and  consequently  beyond  the  point  where 
the  hands  are  applied.  This  kind  of  lever  is  em- 
ployed in  the  structure  of  the  human  frame.  In 
lifting  a  weight  with  the  hand,  the  lo\rer  part  of  the 
arm  becomes  a  lerer  of  the  third  kind;  the  elbow  is 
the  fulcrum;  the  musclea  which  move  the  arm,  the 
power ;  and  as  these  are  nearer  to  the  elbow  than  the 
hand  is,  it  is  necessary  that  their  power  sholdd  exceed 
the  weight  to  be  raised.  It  b  of  more  consequence 
that  we  should  be  able  to  move  our  limbs  nimbly,  than 
that  we  should  be  able  to  overcome  great  resistance; 
for  it  is  comparatively  seldom  that  we  meet  with  great 
obstacles,  and  when  we  do,  they  can  be  overcome  by 
art 
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THE  PCLLEY. 

The  puifey,  which  is  the  second  mechanical  power  we 
are  to  examine,   is  a  circular   flat   piece 
D  of  wood  or  metal,  with  a  string  running 
in  a  groove  round  it,  by  means  of  which 
a  weight  may  be  pulled  up.     Thus  pul- 
leys are   used  for   drawing  up  curtains, 
^^  the  sails  of  a  ship,  &c.     When  the  pul- 
ley   is    fixed,    it    gives    no    mechanical 
advantage.      If  p   represent   the   power   to   raise   the 
weight   w,   it  is   evident    that   the    power    must    be 
mething  greater  than  the  weight  in  order  to  move 
A  tix.(T  i.ulley  is  useful,  therefore,  only  in  alter- 
■n  of  the' power,  and  its  most  frequent 
^.^.;.v....  ^ij... cation  is  to  enable  us  to  draw  up  a  weight 
bv  drawing  down  the  string  connected  with  the  pulley. 
But  a  moveable  pulley  affords  mechanical  assistance. 
The  hand  which  sustains  the  cask  by  means  of  tb' 
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1^  D  B,  puaiog  round   the   rooveable  pifr-j  a    *, 
doeM  it  mom  cmIIj  than  if  it  held  the  am 
to  »  cortl  without  »  pulley;  for  the  fixed 
which  one  end  of  the  cord  is  fiutened,  bearii) 
of  the  weight  of  the  cuk,  the  hand  has  onl;  :.. 
half  to  fuatain. 

Now  it  ia  evident  that  the  hook  affordu  the  ^l.t 
aaciatanoo  in  raiding,  ns  in  snatainiog  the  caak,  so  that 
the  hand  will   have  one-half  of  the  weight  to  raise. 
Bnt  observe,  that  the  velocity  of  the  hnw^  must  be 
double  that  of  the  caak;    for,   in  order 
f  '         to  raise  the  latter  one  inch,  the  hand 

°jBf  |f  must  draw  the  two  strings  (or  rather 
n  l;  the  two  parts,  d  and  k,  into  which  the 
string  is  divided  by  the  pulley,)  one 
I  inch  each;  the  whole  string  bcina 
shortened  two  inches,  while  the  cask 
is  raised  only  one.  Thus  the  advan- 
tage of  a  moveable  pulley  consists  in 
dividing  tho  difficulty.  Twico  the 
length  of  Htring,  it  is  tme,  roust  be 
drawn,  but  one-half  the  strength  ia 
required  which  would  be  neceasary  to 
raise  tho  weight  without  such  aasiat- 
ance;  so  that  the  difficulty  is  over- 
ooroe  in  the  same  manner  as  it  would 
be  by  dividing  the  weight  into  two  equal  parts,  and 
raising  them  sucessively.  The  pulley,  therefore,  acts 
on  the  same  principle  as  the  lever,  the  d^'fidency  of 
strensth  of  the  power  being  compensated  by  superior 
velocity;  and  it  is  on  this  principle  that  all  mechanic^ 
power  is  founded.     In  the  fixed  pulley  [[  o 

une  A  0  may  be  considered  as  a  lever,  and  !- 

crum :  then  the  two  arms  a  b  and  B  o  being  o 

lever  will  aflford  no  aid  as  a  mechanical  power ;  no 

power  most  be  equal  to  the  weight  in  order  to  balance 
It,  and  saperior  to  the  weight  in  or'"'  ♦>  •^•"'^  't.  In 
tho  moveable  pulley  vou  must  cot.  t  a  as 

the  fnlenun;  a  b,  or  half  the  diamit<  i  li  'i  •  j>uiley,  as 
!&•  shorter  arm ;  and  a  O,  or  the  whole  diameter,  as  tht 
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longer  arm.  It  may,  perhaps,  be  objected  to  pulleys, 
that  a  loneer  time  is  required  to  raise  a  weight  with 
their  aid  than  without  it.  That  is  true,  for  it  is  a  fun- 
damental law  in  mechanics,  that  what  is  gained  in 
power  18  lost  in  time ;  this  applies  not  only  to  the  pulley, 
but  to  the  lever,  and  all  the  other  mechanical  powers. 
It  would  be  wrong,  however,  to  suppose  that  the  losp 
was  equivalent  to  the  gain,  and  that  we  derived  no  ad 
vantage  from  the  mechanical  powers ;  for,  since  we  ar* 
incapable  of  augmenting  our  strength,  that  science  ia 
of  wonderful  utility  which  enables  us  to  reduce  the  re- 
sistance or  weight  of  any  body  to  the  level  of  our 
strength.  This  we  accomplish  by  dividing  the  resist- 
ance of  a  body  into  parts,  which  we  can  successively 
overcome;  and,  if  it  require  a  sacrifice  of  time  to 
thi«<  end,  you  must  be  sensible  how  very  ad- 
y  it  i.>*  exchanged  for  power. 
*hv  number  of  pulleys  con- 
rig,  the  more  ea.«dly  the 
.  ;  as  the  difficulty  is  di- 
j:  the  number  of  strings,  or 
:  ,  -rts,  into  which  the  string  is  di- 
vided by  the  pulleys.  Several  pulleys  thus 
connected,  form  what  is  called  a  syotem,  or 
tackle  of  pulleys.  You  may  have  seen 
them  suspended  from  cranes  to  raise  goods 
into  warehouses,  and  in  ships  to  draw  up 
sails.  Here  both  the  advantages  of  an  in- 
crease of  power  and  change  of  direction 
are  united;  for  the  sails  are  raised  up  the 
masts  by  the  sailors  on  deck,  from  the 
change  of  direction  which  the  pulleys  ef- 
fect; and  the  labour  is  facilitated  by  the 
mechanical  power  of  a  combination  of  pul- 
leys. Pulleys  are  frequently  connected,  as 

bribed,  both  for  nautical  and  a  variety  of  other 
J  rposes  ;  but  in  whatever  manner  pulleys  are  con- 
nected by  a  single  string,  the  mechanical  power  is  the 
same  in  its  principle.  When  there  are  two,  three,  Ac., 
strings  the  effect  is  greater ;  but  the  apparatus  is  more 
complicated,  and  its  applicability  is  more  limited. 
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TBI  WHEEL  AND  AXLE. 

Th«  thud  raeohankal  power  b  the  whrel  and  aade. 
Let  tis  suppose  the  weight  W  to  be  a  backet  of  water 
in  a  well,  wnioh  ie  to  bo  raised  bj  winding  the  rope,  to 
which  it  is  attached,  round 
the  azlc;  if  this  be  done 
without  a  wheel  to  turn  the 
axle,  no  mechanical  assbt* 
ance  is  reoeired.  The  axle 
without  a  wheel  is  as  im- 
potent as  a  single  fixed  pul- 
ley, or  lever,  whoso  fulcnini 
is  in  the  centre;  but  a  itl 
the  wheel  to  the  axle,  aud 
yon  will  immediately  find  the 
Ducket  is  raised  with  much 
less  difficulty.  The  axle  acts 
the  part  uf  the  shorter  arm  of  the  lever,  the  wheel  that 
of  tne  longer  arm.  The  vMrrity  of  th-  -•;r*«tiii.f#.r».noe 
of  the  wheel  is  as  much  greater  tii»D  lo, 

as  it  is  further  from  the  ceutrc  of  uotiou ,  loi  <i'v  niieel 
describes  a  large  circle  in  tiic  same  SMoe  of  time  that 
the  axle  describes  a  email  one,  thererore  the  power  is 
UMraased  in  the  same  proportion  as  the  dreumfimnee  of 
the  wheel  is  greater  than  that  of  the  axle.  If  the  ▼»• 
locity  of  the  wheel  were  twelve  times  greater  than  that 
of  ine  axle,  a  power  nearly  twelve  times  kte  than  tha 
weight  of  the  booket  would  U:  able  to  raise  it 

THE  INCLINKD  PLANE. 

The  fourth  mechanical  power  is  th  "te. 

This  is  nothing  more  than  a  nlope,  ^,  fre- 

quently used  to  facilitate  the  drawing  up  of  weights. 
It  is  not  difficult  to  understand,  that  a  weight  may  with 
mneh  greater  ease  be  drawn  up  a  slope  than  it  can  ba 
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mseu  tne  Mune  height  perpendicularly.  Bat  in  this,  a« 
well  M  the  other  mechanical  powers,  the  facility  is  par- 
chased  by  a  loss  of  time;  for  the  weight,  ineitead  of 
moving  directly  from  A  to  c,  must  move  from  B  to  c, 
and  as  the  height  of  the  {dune  is  to  ita  length,  so  is  the 


power*  hich  it  is  intended  to  raise.     Thus, 

if  a  pu  •  F  so  that  a  string  from  F  to  w  may 

be  parallel  to  b  c,  and  a  string  fixed  to  the  weight  w 
were  connected  with  another  weight  p:  then,  if  P  bear 
the  same  proportion  to  w  that  the  line  A  c  does  to  the 
line  B  C,  the  two  weights  will  balance  each  other,  a 
considerable  portion  af  the  weight  w  being  supported 
by  the  plane  B  c,  and  only  the  residue  by  the  power  p. 


THE  WEDGE. 

The  vxdge^  which  is  the  next  mechanical  power,  is 
mposed  of  two  inclined  planes.     Woodcutters  some- 


times use  it  to  ekave  wood. .  The  reastanoe  consists  io 
the  cohesive  attraction  of  the  wood,  or  any  other  body 
whi  h    the  wedge  is  employed  to  separate;    and  th- 
is* 
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■(ivanUge  nined  bj  this  power  U  ic  *iie  MopoHka  of 
half  ita  width  to  ita  length.  The  wedgB,  nowertTf  aeCa 
prinoipolly  bj  being  struck,  and  not  by  mare  prtwre; 
the  proportion  statod  is  that  wbioh  ezpraawt  its  power 
when  acting  bj  prcaaore  onljr. 

All  cuttios  iDstniiuents  ve  oonstnieted  upon  the 
principle  of  the  inclined  plane,  or  the  wedge.  Tboee 
that  have  one  edge  sloped,  like  the  ohiaeli  out  be  re> 
fcrrcd  to  the  inclined  plane;  whilst  the  axe,  the  hatehet^ 
and  the  knife,  (when  used  to  chop  or  split  asander,)  act 
on  the  principle  of  the  wedge.  But  a  knife  cats  best 
when  drawn  across  the  substanoe  it  is  to  divide,  as  it  is 
tisod  in  cutting  meat ;  fur  the  edge  of  a  knife  is  realljr  a 
Tcry  Goe  Mtw,  and  therefore  acts  best  when  nsed  like 
that  instrument.  , 


THE  SCREW. 

The  arr^ir,  which  is  the  last  mechanical  power,  b 

more  oomplicnlcd  than  the  others.     It  is  composed  of 

two  parts,  the  screw  and   the  nut     The  screw  is  a 

eylindcr,  with  a  spiral  protuberance  ooiled  round  it, 

called  the  thread;  the  nat  h  is 

perforated  to  oontain  the  screw; 

and  the  innde  of  the  not  has  a 

spiral    grore,    made    to    fit  the 

spiral  thread  of  the  screw;  just 

like  the  lid  of  a  box  which  screws 

on.     The  handle  which  projects 

from  the  nnt  is  a  lever,  withoot 

which,  or  something  equivalent, 

the    screw   is  Dewr    used  ss  a 

mechanical     power.      The     nut, 

with  a  loTcr  L  attached  to  it,  is 

V  called  a  winch.     The  power  of  the  screw, 

<(1  as  it  appears,  is  referable  to  one  of  the 

most  simtilo  of  the   mechanical  powers,  the  inclined 

plane.     Ii  a  slip  of  jmper  be  'vt  ia  the  fonn  of  ■■ 


inolined  plane,  and  wound  round  a 
pencil,  which  will  represent  the  cylin- 
der, ii  will  describe  a  spiral  line  corre- 
epoading  to  the  spiral  protuberance  of 
the  screw.  The  nut  then  ascends  an 
inclined  plane,  but  ascends  it  in  a  spiral 
instead  of  a  straight  line.  The  rlo-N.r 
the  thread  of  the  screw,  the  more  <  a«y 
is  the  ascent ;  but  the  greater  are  the  number  of  revo- 
lutions the  winch  must  make ;  so  that  we  retiim  to  the 
old  principle,  what  is  saved  in  power  is  lost  in  time. 
The  power  of  the  screw  may  be  increased,  al»o,  by 
lengthening  the  lever  attached  to  the  nut ;  it  is  employed 
either  for  compression  or  to  raise  heavy  weights.  It  is 
used  in  cider  and  wine  presses,  in  coining,  in  book- 
binding, and  for  a  variety  of  other  purposes. 

All  machines  ore  composed  of  one  or  more  of  the 
six  mechanical  powers  we  have  examined.  One  more 
remark  must  be  made  relative  to  them,  which  is,  that 
friction  in  a  considerable  degree  diminishes  their  effect. 
Friction  is  the  resistance  which  bodies  meet  with  in 
rubbing  against  each  other.  There  is  no  such  thing  as 
perfect  smoothness  or  evenness  in  nature.  Polished 
metals,  though  they  wear  that  appearance,  more  than 
any  other  bodies,  are  far  from  really  possessing  it;  and 
their  inequalities  may  frequently  be  perceived  through 
a  good  magnifying  glass.  When,  therefore,  the  sur- 
faces of  two  bodies  come  in  contact,  the  prominent 
parts  of  the  one  will  often  fall  into  the  hoUow  parts  of 
the  other,  and  occasion  more  or  less  resistance  to 
motion.  In  proportion  as  the  surfaces  of  bodies  are 
well  polished,  the  friction  is  diminished';  but  it  is 
always  considerable,  and  it  is  usually  computed  to  de- 
stroy one-third  of  the  power  of  a  machine.  Oil  or 
grease  is  used  to  lessen  friction ;  it  acts  as  a  polish  by 
tilling  up  the  cavities  of  the  rubbing  surfaces,  and  also 
prevents  them  from  being  so  immediately  in  contact^ 
which  makes  them  slide  more  easily  -^ver  r:\rh  other. 
It  is  for  this  reason  that  wheels  are  gr  tho 

loaks  and  hinges  of  doors  oiled.     In  these  -^  the 

eoatact  of  the  rubbing  surfaoes  ia  so  close,  and  the  rub- 


Map  to  ogntinuAl,  thai,  nownthitaBdiiifc  their  bemg 
jfihahed  and  oiled,  «  •ooaidenUe  dagrte  of  '  Is 

podiieed.     U  IB  »  renurkftble  circanutoBoc,  o 

If  flenerallj  less  frioUoo  between  two  bodiee  <  t 

■OMtancca  than  of  tbo  same.  It  ia  on  thw  ac^ — .  ...^t 
the  holes  in  which  tho  8pindle»  uf  watohee  work,  are 
frequently  made  of  jowelii;  and  that  when  two  eog> 
wheel*  work  in  ooo  another,  the  ooga  of  the  om  are  oluo 
made  of  wood,  and  the  ot)        ^       laL 

There  arc  two  modea  oi  .the  one  oooaaiooed 

b^  >>ug  of  tliu  flat  ^urliict:  of  a  body,  the  othar 

In  Mg  nf  H  cinular  holy.    The  friction reeoltiilg 

fruiu  >•  conaidenble;  for  groat 

fon  t  .       ^  sliding  body  to  overoonie 

the  resistance  which  the  aeperitics  of  the  surfrcea  in 
contact  oppose  to  ite  motion,  and  it  must  be  either  lifted 
OTer,  or  brt-uk  tb rough  tUeiu;  whilst,  in  the  other  kind, 
the  friction  iii  trunaferred  to  a  smaller  surfroe,  and  the 
rovfb  part«  roll  over  each  other  with  oomparative 
facility.  Ileuco  it  is,  th»t  wheeb  are  often  n""''  *""•  •He 
•ole  purpose  of  diminisbiug  the  resistance  '  i. 

When,  in  descending  a  stvcp  bill  in  a  carriage,  nu  lu^^ji 
ono  of  the  wheels,  we  decrease  the  velocity  of  the 
carria^  '      **!  lotion,  that  is  to  say,  by 

convci  if  ouu  <<f  the  wheels  into 

the  dnggiug  uicw^.i,  tunl  wLcn  custcrM  are  <  !)u 

jegs  of  a  table,  the  dragging  is  ooovcrt<.*d  iut^  ig 

friction. 

A  flv-wheel,  whirrh  is  a  largo  hcary  who<»l  attached  to 
the  axis  of  one    '  ucipal  wb  'y 

in  steam-engioc>  r  largn  \>  no 

first  instance  as  a  heavy  wiigoi  to  iti>  r  free 

and  uncontrolled   motion.     llow<  ^i  r    i  :    this 

node  of  improving  machinery  luu;  ^^ 

thelcas,  of  great  advantage.     The  u..-..  ..  •..  » no 

is  always  more  or  leas  variable.     Whether  the  power 

consists  in   wind,  water,  ataara,   or   the   Ft--    '      <* 

animals,  it  cannot  be  made  to  act  with  perfect 

nor  can  the  work  which  the  machine  has  to 

alwavs  uniform.     Yet,  in  msnufoctoiea,  and 

ID  wnich  machinery  i*  employed,  uniformit)  ot  acuun  m 
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enentiaUy  requisite,  both  in  order  to  prevent  injury  to 
the  machine  and  imperfection  in  the  work  performed. 
The  fly-wheel  answers  this  purpose,  by  regulating  the 
action  of  the  machine :  by  its  inertia  it  diminishes  the 
effect  of  iucrcai»ed  action,  and  carries  on  the  machine 
with  uniform  ▼elocity  when  the  power  transiently 
-.  by  either  checking  or  impelling  the  action 
,  it  regulates  its  motion  so  as  to  render  it 
tokrably  uniform.  It  is  not  difficult  to  understand  the 
maaner  in  which  a  fly-wheel  act8.  The  vast  number 
of  particles  of  which  it  consists  may  lose,  or  gain,  taken 
as  a  urhJey  a  considerable  quantity  of  motion,  without 
their  being  individually  much  affected ;  that  is,  without 
the  fly-wheel,  or — by  consequence — the  machinery  with 
which  it  is  connect^,  being  sengibii/  retarded  or  accele- 
rated. Thus  it  is  in  reality  a  magazine  in  which  motion 
is  hoarded  up,  and  when  it  is  not  wanting,  or  is  injurious 
— ready,  however,  to  be  given  out  again  precisely  at  the 
moment  it  is  required. 

There  is  another  circumstance  whidi  diminishes  the 
motion  of  bodies,  and  which  greatly  affects  the  power  of 
machines ;  this  is  the  resistance  of  the  medium  in  which 
a  machine  is  worked. 

All  fluids,  whether  of  ihe  nature  of  air,  or  of  water, 
are  called  mediums:  and  their  resistance  is  generally 
proportioned  to  their  density;  for  the  more  matter  a 
body  eontains,  the  greater  the  resistance  it  will  oppose 
tion  of  another  body  striking  against  it.  It  is, 
I  .  more  difficult  to  work  a  machine  under  water 

than  in  the  air.  If  a  machine  could  be  worked  in  vacuo, 
and  without  friction,  it  would  be  perfect;  but  this  is 
unattainable.  A  considerable  reduction  of  power  must, 
therefore,  he  allowed  for  the  resistance  of  the  air. 


ASTRONOMY. 


THE  EARTH'S  ANNUAL  MOTION. 

In  attempting  to  give  some  general  notions  on  astro 
fiomy,  we  duJl  not  Begin  by  entering  into  an  exj  'ana- 


»0 

Hon  of  tbe  flystem  of  the  oefMtial  bodiat,  but  m^-l<  oi 
that  portion  which  w  most  intarestiag  to  as,  the  <-.irth  ; 
and  when  wc  havo  formed  a  distaoot  idea  of  the  part 
which  it  (H-rfonuii  in  the  general  ajstem,  we  ehalf  be 
able  t<»  form  some  conoeption  of  the  grandeur  and 
unmeofiity  of  the  uniTerae.  Let  oa  aappoae  tha  earth 
at  its  creation  to  hare  been  projected  n>rwarda.  We 
know,  from  the  laws  of  motion,  that  if  no  obstacle 
impeded  its  ooorse  it  would  prooeed  interminablj  in  the 
same  direction  and 
with  a  uniform  ve- 
locity. Let  A  re- 
present the  earth, 
and  8  the  sun.  We 
shall  suppose  the 
earth  arrived  at  the 
point  in  which  it 
IS  represented  in 
the  figure,  having 
a  velocity  which 
would  carry  it  on 
to  B  in  the  space 
of  one  month ;  whilst  the  sun's  attvMtion  would  bring 
it  to  c  in  the  same  space  of  time.  ^ 
laws  of 


'he  point  D,  and 
coQsiaer  now  it  win  '       '  aetioo 

of  the  two  forces  in  rotains 

its  tendency  to  fly  off  in  a  struigLt  ^it 

line  would  haw  oarry  it  awaj  to  r,  \  .i<i 

attract  it  i  ruction  d  s.  kuow 

exactly  wli::  the  earth  will  i  paral- 

lelogram must  be  drawn  in  the  saane  as  the 

fint;  the  line  o  r  deaeribbg  the  forr<        '    ^-ction^ 
and  the  line  d  r  that  of  attraction ;  and  it  will  he  found 
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that  the  earth  will  proceed  in  the  cane  line  D  a  drawn 
in  the  parallelogram  D  F  o  E;  and  if  we  20  on  through- 
out the  whole  of  the  circle,  drawing  a  line  from  tne 
earth  to  the  sun,  to  represent  the  force  of  attraction, 
and  another  at  a  right  angle  to  it,  to  describe  that  of 
projection,  we  shall  find  that  the  earth  will  i>roceed  in  a 
ourre  line  passing  through  similar  parallelognous  till  it 
has  completed  the  whole  of  the  circle.  TTv  ntfrn.fion 
of  the  sun  is  tfeft.ii^tnpe|^l  fflp^,  «  lie 

,  -irrl,     f,>    1    .....ifi-o.      ni.rl    flw.    imr^iiK-fl    of    1..  .  .j  ,v  .  i    ■••.    ■ 'i     ihS 

lit  the  sun  and  flj  off, 

Tthe  earth  as  moving  in  a  circle, 

rcmur  the  explanation  more  simple,  for  in 

centripetal  and  centrifugal  forces  are  not  so 

jd  as  to  produce  circular   motion;  and   the 

it  or  path  round  the  sun  is  not  circular,  but 

elliptical  or  oval. 

I^et  ns  suppose  that  when  the  earth  is  at  A,  its  pro- 
rce  does  not  give  it  a  velocity  sufficient  to 
•incc  that  of  gravity,  so  as  to  enable  these 
.:ly  to  carry  it  round  the  sun  in  a  circle; 
'ad  of  describing  the  line  A  c,  as  in  the  for> 
mer  figure,  will  approach 
aearer  the  sun  in  the  line  h 
A  B.    Under  these  circum- 
stances it  will  be  asked, 
what   is   to  prevent  our 
approaching   nearer  and    l. 
nearer  the  sun  till  we  fidi 
into  it;  for  its  attraction 
increases  as  we  advance 
towards   it.      There  also 
seems  to  be  another  dan- 
!  '      the    earth    ap- 

;  !  •?un,tho<Jin-'^'- 

'  perpendicular  to  that  of 

nearly  to  it.     When  the 

LAI:..       ..lies  that  part  of  itij  orbit  at  B,  the  force  of 

prujieti  i;i  would  carry  it  to  1>,  which  brings  it  nearer 

tke  sun,  instead  of  bearing  it  away  from  it  -  so  that, 


iMing  driven  by  one  pbirer,  and  irnwn  by  the  otlisr, 
towards  tbb  centni  of  destruction,  it  would  seeai 
impoadble  for  us  to  escape.  But  with  Qod  nothing  u 
impossible.  The  earth  continues  approaehing  the  inn 
wiu  an  aecelcmtod  muUou  till  it  reaches  the  point  l; 
when  the  pn)ji'ctile  force  impels  it  !:  "roetion  i  F. 

Here  theu  the  two  forces  act  per]  ilj  to  each 

other,  and  the  earth  is  situated  an  in  the  pw«*#'tg 
figure,  yet  it  will  not  rerolTc  round  the  sun  in  a  eiicle 
for  the  following  reasons.  The  centrifugal  force  in- 
ereases  with  the  velocity  of  the  body;  or,  in  otiier 
words,  the  quicker  it  moves  the  stronger  is  ita  tendency 
to  fly  off  in  a  right  line.  When  the  earth  arrires  at  e, 
its  accelerated  motion  will  have  so  fiur  inoreaaed  its 
velocity  and  consequently  its  centrifugal  force,  that  the 
latter  will  prevail  over  the  force  of  attraction,  and  drag 
Che  earth  away  from  the  sun  till  it  reaches  u.  It  is  thus 
that  we  escape  from  the  dangerous  vicinity  of  the  mn: 
and  as  we  recede  from  it,  "both  the  force  of  its  attrac- 
tion, and  the  velocity  of  the  earth's  motion  diminish. 
From  G,  the  direction  of  projection  is  towards  H,  that 
of  attraction  towards  R,  and  the  earth  proeeeds  between 
them  with  a  retarded  motion,  till  it  has  completed  its 
revolution.  Thus  the  earth  traveb  round  the  son,  not 
in  a  circle,  but  an  cUi^eis,  of  which  the  sun  occupies 
one  of  the  foci ;  and  in  its  course  the  earth  alternately 
^froachea  and  recedes  from  it,  so  that  what  at  first 
Mpeared  a  dangerous  irregularity,  is  the  means  by 
which  the  most  perfect  order  and  harmony  are  produoedf. 
The  earth,  then,  traveb  on  at  a  very  uneqnal  rate,  its 
velocity  being  accelerated  as  it  approlaehes  the  son,  and 
retarded  as  it  recedes  from  it. 

That  part  of  the  earths  orbit  nearest  the  sun  is  called 
it»tmikelion.  that  part  most  distant  fhnn  the  sun  its 
apkeUon,    Toe  earth  is  about  three  million  of  miles 
nearer  the  sun  at  its  perihelion  than  at  iti^    -'   '-  n 
Some  are  surprised  to  learn  that  durins  the 
oar  summer,  the  earth  is  in  that  part  of  its  orbit  \v 
is  most  distant  from  the  son,  and  that  it  is  doriii, 
WnAtj  of  winter  that  wc  are   nearest  to  it. 
"^^  bowercr,  of  the  earth's  distaaos  frou.     . 


tan  m  smnmer  and  winter,  when  compared  with  its 
total  difltanoe  from  the  unu,  is  but  ineonsiderable,  for 
three  millions  of  miles  sink  into  insignificance  in  com- 
parison of  ninetj-five  millions  of  miles,  which  is  oar 
mean  distance  6t>m  the  sun.  The  change  of  tempenu 
tore,  arising  from  this  difference,  would  in  itself  scarcely 
be  sensible,  and  it  is  completely  overpowered  by  other 
causes  which  produce  the  variations  of  the  seasons, 
bat  tbe  explanation  of  these  must  be  deferred,  till  we 
have  made  some  farther  observations  on  the  heavenly 
bodies. 


PLANETS. 


k 


The  pUmeta  are  celestial  bodies  which  revolve  ronn^ 
the  sun,  on  the  same  principle  as  the  earth.  They 
are  divided  into  primary  and  secondary.  Those,  which 
revolve  immediately  round  the  sun,  are  called  primary. 
Many  of  these  are  attended  in  their  course  by  smaller 
planets,  which  revolve  round  them :  these  are  called 
secondary  planets,  satellites,  or  moons:  such  is  our 
moon,  which  accompanies  the  earth,  and  is  carried  with 
it  round  the  sun.  The  stin  is  the  general  centre  of 
attraction  to  our  system  of  planets;  but  the  satellites 
rsTolve  round  the  primary  planeta,  on  account  of  their 
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gwtar  prozimitj.  The  forae  of  aUiMliuu  k JWk  4li(y 
proportional  to  the  qoanttty  of  matter,  \mi  to  Ika  dflg»M 
of  proximity  of  the  aUncting  bodj.  Tho  power  of 
attTMiion  (fiminiBhcfi  an  the  squares  of  4lie  distanoet 
inereiae ;  so  that  a  pUnet,  situated  at  twice  the  diataooe 
at  whieh  we  arc  from  ti>e  sun,  would  gravitate  four 
tunc*  le«  than  wc  do.  The  moro  di^aat  planeta, 
therefore,  move  slower  in  their  orbita,  for  their  pr- 

C'lo  force  must  be  proportioned  to  that  of  attnt; 
diminution  of  attraction,  by  the  increase  of  aitf 
tanoe,  also  accounts  for  the  motion  of  the  aaooodar} 
round  the  primary  planets,  in  prcferenoe  to  the  huti  ; 
for  the  riciuity  of  the  primar}*  planets  renders  tin  ii 
attraction  stronger  than  that  of  the  sun.  But  since 
attraction  between  bodies  is  mutual,  the  primary  planetr 
are  also  attracted  by  their  satellites.  The  moon 
tnots  the  earth,  as  well  as  the  earth  the  moon;  but  a^  m 
latter  is  the  smaller  body,  her  attraction  is  {woportaonally 
leas.  The  result  is,  that  neither  docs  the  earth  revolve 
round  the  moon,  nor  the  moon  round  the  earth;  but 
they  both  revolve  round  a  point,  which  is  their  common 
oentre  of  gravity,  and  which  is  as  much  nearer  the 
earth's  centre  of  gravity  than  that  of  the  moon,  as  the 
weight  of  the  former  exceeds  that  of  the  latter. 

^e  earth,  then,  has  three  different  motions;  it  re> 
Tolvea  round  the  sun — it  revolves  upon  its  axia— «Dd 
it  revolves  round  the  point  towards  which  the  moon 
attracts  it ;  and  this  is  tne  case  with  every  planet  whidi 
is  attended  by  satellites.  The  planets  act  on  the  aon 
in  the  same  manner  as  they  are  themwives  aoted  on 
by   their  satellites;   but  the  grav  '  ^c  planets 

(even  when  taken  collectively)  is  s<>  compared 

with  that  of  the  son.  that  they  do  not  cause  it  to  move 
so  much  as  one-half  of  its  diameter.  The  planets 
therefore,  do  not  revolve  round  the  centre  of  the  hun, 
but  round  a  point  at  a  small  distance  from  its  centre, 
about  which  the  sun  also  revolves.  The  snn  likewise 
revolves  on  its  axiH.  This  motion  is  asoertained  by 
observing  certain  spots  which  disappear  and  reappear 
vagulariy  at  stated  tames. 
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MertMoty  is  the  planet  nearest  the  snn;  his  orbit  is 
eomequently  contained  within  ours;  but  his  vicinity  to 
tlie  aun  occasions  his  being  nearly  lost  in  the  brilliancy 
of  his  rays ;  and  when  we  do  see  this  planet,  the  sun  is 
so  daiiling,  that  very  accurate  observations  cannot  be 
made  upon  him.  He  performs  his  revolulion  round 
the  sun  in  about  eighty -seven  days,  which  is  conse- 
quently the  length  of  his  year;  the  time  of  his  rotation 
on  his  axis  is  not  accurately  known;  his  distance  from 
the  sun  is  computed  to  be  thirty -seven  millions  of  miles, 
■ad  his  diameter  8,224  miles. 

VenMt,  the  next  in  the  order  of  the  planets,  is  sixty-eight 
millioDS  of  miles  from  the  sun :  she  revolves  about  her 
«.Ti«  in  twenty-three  hours  and  twenty-one  minutes,  and 
goes  roxmd  the  sun  in  two  hundred  and  twenty-four  days 
fere&teen  hours.  The  diameter  of  Venus  is  7,687  miles. 
The  orbit  of  Venus  is  within  ours;  during  nearly  one- 
half  of  her  course  we  see  her  before  sun-ri.so,  when  she 
is  called  the  morning  star;  in  the  corresponiling  part  of 
her  orbit,  on  the  other  side,  she  rises  later  than  the  sun. 
We  cannot  then  see  her  rising,  as  she  rises  in  the  day- 
time; but  she  also  sets  later;  so  that  we  perceive  her 
a»proMhing  the  horizon  after  sun-set;  she  is  then  called 
esperus,  or  the  evening  star. 

The  Earth  is  next  to  Venus.  At  present  we  shall 
)nly  observe  that  we  are  ninety-five  millions  of  miles 
distant  from  the  sun — that  we  perform  our  annual  revo- 
lution in  365  days,  five  hours,  and  forty -nine  minutes — 
and  are  attended  in  our  course  by  a  single  moon. 

Mart  comes  next.  He  can  never  be  between  us 
and  the  sun,  like  Mercury  and  Venns.     His  distance 
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from  the  ion  ia  one  hundred  and  forty>foar  miUioni  of 
milee ;  ho  tnrna  on  hi«  axin  in  twentv-fbiir  hoa|«  and 
thir^-nine  minutes;  and  he  performs  his  annual  revo- 
lution in  aboQt  687  of  our  days :  bis  diameter  is  ^189 
miles.  Then  follow  four  very  small  planets — «/iuu>,  Cvrea, 
RaUtUj  and  VfitOy  which  have  hecn  Teoentlv  disoorsred, 
but  whose  dimvnsions  and  distanoes  horn,  the  son  have 
not  been  very  accurately  ascertained. 

Jupiter  is  next  in  order.  This  is  the  largest  of  all 
the  planets ;  he  is  about  four  hundred  and  ninety  mil- 
lions of  miles  distant  from  the  sun,  and  oonpleleB  his 
annual  period  in  nearly  twelve  of  our  years;  he  revolves 
on  bis  axji)  in  about  tvu  hnurs ;  he  is  above  1,400  times 
as  large  as  our  earth,  his  diameter  being  89,170  miles. 
He  is  attended  by  four  moons. 

Saium  oomes  next,  whoee  distanoe  fiiom  tiie  sob  is 
about  nine  hundred  millions  of  miles.  His  diumal 
rotation  is  performed  in  ten  hours  and  a  quarter;  his 
annual  revolution  in  nearly  thirty  uf  our  years;  his 
diameter  is  70,000  miles.  This  phtteC  ie  ■urmanded  bj 
a  luminous  ring,  the  nature  of  which  aatMMmam  am 
much  at  a  loss  to  conjecture;  he  has  seven  moons. 

Qeoryium  SiduSf  or  Uranus,  or  BertcM,  /for  all 
these  names  have  been  given  to  this  planet,)  is  tae  last. 
It  was  discovered  by  Dr.  Hersohel  in  1791.  Itisa^ 
tended  by  six  moons.  It  is  the  most  distant  pfauMt 
from  the  sun  that  has  yet  been  disoovered«  beaag  ai  a 
4iitattoe  of  no  less  than  1800  millions  ef  milee  from  tiwt 
luminary.  Its  diameter  is  about  86,000  miles.  It  takes 
about  eighty-three  years  and  a  half  to  eonplete  its  rev<^ 
lution  round  the  sun. 

Comets  are  supposed  to  be  plsnets  The  reappearanee 
of  some  of  them  at  stated  times  proves  that  they  v^ 
Tolve  round  the  sun;  but  in  wbits  so  eeoeatrie,  aftd 
running  to  such  a  distanee  tnm  the  sua,  thai  Ihey 
disappear  for  a  great  ntunber  of  yesn.  They  aie 
distinguished  firom  the  oAer  eelestial  bodies,  by  their 
ruddj  appearanoe,  and  hj  a  long  train  of  lii'^><  '«U«>4 
the  tail     The  lengUi  of  these   tails  is   (  y 

millions  of  miles.  Some  comets  haive  been  iu>v«^iMiuu%I 
to  more,  in  loi%  narrov  ellipses  or  •val%  nmd  lim 
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fun,  firom  which  it  has  been  inferred,  perhaps  hMtily, 
that  thej  all  do  so.  The  number  of  comets  which 
have  oocaaionallj  been  seen  within  the  limits  of  our 
systemi  since  the  commencement  of  the  Christian  era, 
is  about  five  hundred,  of  which  the  paths  of  ninety-eight 
have  been  calculated. 


FIXED  STARS. 

The  ancients,  in  order  to  recognise  the  fixed  stars, 
formed  them  into  groups,  to  which  they  gave  particular 
names.  In  order  Ui  show  their  proper  situations  in  the 
heavens,  they  shouM  be  painted  on  the  internal  Burface 
of  a  hollow  sphere,  from  the  centre  of  which  they 
might  be  viewed.  We  should  then  see  them  as  they 
appear  to  be  situated  in  the  heavens.  The  twelve  con- 
stellations, called  the  signs  of  the  Zodiac,  arc  those 
which  are  so  situated,  that  the  earth,  in  its  annual 
revi;lution,  passes  directly  between  them  and  the  sua. 
They  occupy  a  complete  circle,  or  broad  belt,  in  the 
heavens.  Hence,  a  right  line,  drawn  from  the  earth, 
a  'g  throagh  the  suu,  would  reach  one  of  these 

(  'Os;  and  the  sun  is  said  to  be  in  that  con- 

-t,..atiuu  in  which  such  a  line  would  terminate.     The 
c^f  It'  in  which   the  sun  appears  to  move,  and  which 
s  through  the  middle  of  the  Zodiac,  is  called  the 
i'tic. 

We  have  no  means  of  ascertaining  the  distance  of 
the  fixed  stars.  When,  therefore,  they  are  said  to  be 
in  the  Zodiac,  it  i.s  merely  implied  that  they  are  situ- 
ated in  that  dircciion,  and  that  they  shine  upon  us 
through  tluit  portion  of  the  heavens  which  we  call  the 
Zodiac.  Whether  the  apparent  difference  of  the  size 
and  brilliancy  of  the  stars  proceeds  from  various  de- 
^;rees  of  remoteness  or  of  dimension,  is  a  point  which 
u-stt  momcrs  are  not  able  to  ascertain.  Considering 
til.  ill  as  suns,  we  know  uo  reason  why  they  should 
not  vary  in  size,  as  well  as  the  planets  belonging  to 
them. 

26* 


It  may  perh*^  be  objected  to  this  ijttefm  of  th« 
tiniyerae,  that  it  la  directlv  in  oppoaitioD  to  the  eridence 
of  our  aenaes,  to  which  it  ia  plain  and  obvioua  thai 
the  earth  ia  motionleas,  and  that  the  nun  and  atari 
rerolvc  round  it.  But  our  aenaes  aometimea  deeeivt 
na.  When  aailing  on  the  water  with  a  verj  atead) 
braete,  the  housoK,  trees,  and  every  object  appear  U 
■lore,  whilst  wo  arc  inaensiblo  of  the  motion  of  th 
Teaael  in  whicli  we  sail.     It  ia  oiil^^  <me  obataci 

impedes  our  nK»ti"n.  that  we  ar<'  "f  moving, 

and  were  von  t  tir  eye?  \  ilc 

wntrr,  with   n  rx^.  yon   •■  hit 

of  y"ur    XT.'  *\'<n  ;  '.oo 

Coul'l  Si^t!    it    (.;i!v    1 J  of 

objects  on  shore.     So  it  ih  with  »i  ih: 

«  ..    ■    fliir"   .!i  iM  purfaco,  and   iL     „ -.ruunda 

it   in  its  revolution— it  meeta  with  no 
i.  icfore     we    are     iM--^-"-!'-''-    -^    '""'ion. 
'I  rent  motion  of  the  sun  ua 

till-  >;iiii<  j»roof  of  the  earth's  motimi,  m\.u  in.-  ircw  uf  a 
vc^^scl  have  of  their  motion,  from  the  ap|)arent  motion 
of  the  oltjects  on  ^'hore.  Imagine  the  earth  to  be  Bail- 
ing r-^und  its  axis,  and  succeasivcly  pa.^ng  by  every 
star,  which,  like  ohject>(  on  land,  we  aappoae  to  be 
moving,  instead  of  oiir«f1v*>«»  Person*  who  have 
ascended  in  bn''  to 

aink  beneath  ti  og 

aV-riV'^   the  cartli.  -'in 

ami  stars  would  ni;  mo- 

tions real  I     Why  should  tli(»f«c  nil 

snoh   an   immensity  of  spncf,   uiv;-.^    :.    ^.        .l    thu 

-ity  of  our   earth   revolving   on    its   aziaT     The 

ii.  .;i  n  produce!  by  the  n>volution  of  the  earth  on  ita 

axis  is  about  thirtcf^n  miles  and  a  half  in  a  minute  to 

&n  inhabitant  of  London.     A   person   at  the   equator 

moves  miuh  quicker,  and  one  .situated  near  the  polct 

wer,  since  they  each  p*i'  '    '    i  in 

ir  hours.      But  in  pert  i"n 

I  fverv  part  ot'  mIU  an 

I  ,.  .;  an<i    this   v<  than  a 

thousand  milow  a  minute. 
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Id  ancient  times,  the  earth  was  supposed  to  occupy 
the  centre  of  the  universe;  and  the  sun,  moon,  and  stars 
to  revolve  round  it.  This  was  the  system  of  Ptolemy; 
but  since  the  beginning  of  the  sixteenth  century,  that 
system  has  been  discarded,  and  the  solar  system,  such 
•8  we  have  described,  was  established  by  the  celebrated 
astronomer  Copernicus,  and  his  followers,  and  is 
thence  called  the  Copemican  system.  But  the  theory 
of  gravitation,  the  discovery  of  the  source  whence 
this  beautiful  and  harmonious  arrangement  flows,  we 
owe  to  the  genius  of  Newton,  who  lived  at  a  much  later 
period. 

During  the  prevalence  of  the  plaguf^,  in  the  year 
1665,  Newton  retired  into  the  country  to  avoid  the  con- 
tagion. When  sitting  one  day  in  his  orchard,  he 
observed  an  apple  fall  from  a  trci-,  which  it  is  said  led 
to  that  train  of  thought,  whence  his  grand  theory  of 
universal  gravitation  was  ultimately  developed.  His 
first  reflection  was,  whether  the  apple  would  fall  to  the 
earth  if  removed  to  a  great  distance  from  it ;  then  how 
far  it  would  require  to  be  removed  fronj  the  earth, 
before  it  would  cease  to  be  attracted;  would  it  retain 
its  tendency  to  fall  at  the  distance  of  a  thousand  miles, 
or  ten  thousand,  or  at  the  distance  of  the  moon — and 
here  the  idea  occurred  to  him,  that  it  was  not  im- 
possible that  the  moon  herself  might  have  a  similar 
tendency,  and  gravitate  to  the  earth  in  the  same  man- 
ner as  the  bodies  on  or  near  its  surface,  and  that  this 
gravity  might  possibly  be  the  power  which  balanced 
the  centrifugal  force  implied  in  her  motion  in  her  orbit. 
It  was  then  natural  to  extend  this  idea  to  the  other 
planets,  and  he  considered  them  as  gravitating  towards 
the  sun,  in  the  same  manner  as  the  moon  gravitates 
towards  the  earth.  Who  would  imagine  that  the 
simple  circumstance  of  the  fall  of  an  apple  would 
have  led  to  such  magnificent  results?  It  is  the  mark 
of  superior  genius  to  find  matter  for  ob.servation  and 
research  in  circumstances  which,  to  ordinary  minds, 
appear  trivial,  because  they  are  common,  and  with 
which  they  are  satisfied,  because  they  are  natural, 
without  reflecting  that  nature   is   our   grand   field  of 
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•bMVTmtion — UiAt  with  in 
of  knowledge:  in  a 
nature,  is  to  learn  to  ^, ,. 
ofQod 


it  iri  oontAined  <mr  vhola  itoie 

t  to  stud  J  the  works  of 

,.~...u>  and  adinire  the  wisdom 


THE  TERREgTRUL  OlOBS. 


which  we  are  moat 
explain   the   effects 


As  the  earth   is  the   pl.tnet  in 
particularly    iuterested,    wo    shall 
resulting  fmni  its  auimal  and  diunuU  motions;  bat,  for 
this  purpoM.>,  it  will  Unit  be  neoeasary  to  make  joa  ao- 
quaintcd   with    the   art\/irial   terrestriftl   globe      This 
globe,  or  sphere, 
repreKeuts       the 
earth.     The  lino 
A  B,  which  passes 
through   its  cen- 
tre, and  on  which 
it  turns,  is  called 
its  axis;  and  tho 
two     <  s 

of  the 

the  poIo<>,  diolin* 
guittlied  hy  the 
names  of  the 
north  and  tho 
south  pole.  The 
circle  c  d,  which 
divides  the  globe 

iuto  two  equal  parts  between  the  poles,  is  called  tke 
equator,  or  oquinoxial  line ;  that  part  of  the  globe  to  the 

north  of  th' •  -•    •' -' i    •• :  • » <-. 

Mrt  to  the  - 
The  small  < 
oalled  the  a 
the  antarcti 
between  tht 
XX*  called  tiM  tropic  uf  Canciir ;  U^at  w  Uw  *outL,  lu, 
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called  the  tropic  of  Capricorn.     Lastly,  the  carcle  Ut, 
whic!  lie  globe  into  two  equal  parts,  crossing 

the   t-i-.--  ul   extending  northward  as  far  as  the 

tropic  of  <  I'l  southward  as  far  as  the  tropic  of 

r-irrir-.r...  ,^  ]  tlic  EcUptic.     Thc  dcUneation  of 

ie  on  the  terrestrial  globe  may  convey  false 
iuv.u> ,  iMi-  the  ecliptic  is  an  imaginary  circle  in  the 
heavens,  passing  through  the  middle  of  the  Zodiac, 
and  situated  in  the  plane  of  the  earth's  orbit.  In  order 
to  understand  the  meaning  of  the  earth's  orbit,  let  us. 
sappoee  a  smootli,  thin,  solid  jiIlUl-  ouUing  tlio  sun 
through  the  centre,  extending  out  as  far  as  the  fixed 
stars,  and  terminating  in  a  circle  which  pusses  through 
the  middle  of  'the  zodiac.  In  this  plane  the  earth 
moves  in  its  revolution  round  the  sun ;  it  is  therefore 
called  the  plane  of  the  earth's  orbit;  and  the  circle  in 
which  this  plane  cuts  the  signs  of  the  zodiac  is  the 
t«liptic. 

The  spaces  between  the  •several  parallel  circles  oa 
the  terrestrial  globe  are  culled  zones;  that  which- is 
comprehended  between  the  tropics  is  distinguished  by 
the  name  of  the  to'rrid  zone ;  the  spaces,  which  extend 
from  the  tropics  to  the  polar  circles,  the  north  and  south 
temperate-  zone;^;  and  the  spaces,  contained  within  the 
polar  circles,  the  frigid  zones. 

The  several  lines  which  are  drawn  from  one  pole  to 

the  other,  cutting  the  equator  at  right  angles,  are  called 

meridians.     When  any  one  of  these  meridians  is  exactly 

opposite  the  sun,  it  is  mid-day  with  all  places  situated 

on  that  meridian ;  and  with  the  places  situated  on  the 

opposite    meridian,  it    is   consequently    midnight.     To 

-<  situated  equally  distant  from  these  two  meridianS) 

^ix  o'clock.     If  they  are  to  the  east  of  the  sun's 

Han,  it  is  six  o'clock  in  the  afternoon,  becau!;e  the 

lu  will  have  previously  passed  over  them;  if  to  the 

west,  it  is  six  o'el<jck  in  the  morning,  and  the  sun  will 

L*e  proceeding  towards  that  meridian. 

Those  circles  which  divide  the  globe  into  two  equal 
parts,  such  as  the  equator  and  the  ecliptic,  are  called 
great  circles — to  distinguish  them  from  those  which 
dsride  it  into  two  unequal  parts,  as  the  tropic  and  Dolar 
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oiidcs,  which  are  eftlled  null  cirelM.  All  oiiaki  «n 
divided  into  three  hundred  and  siztj  aqoal  parta,  eaU«d 
degree*;  and  theae  degrees  into  sixtj equal  parte, called 
minatos.  The  diameter  of  a  circle  in  a  right  line  drawn 
across  it,  and  paanog  through  the  centre;  the  diameter 
is  equal  to  a  little  lera  than  one4hird  of  the  oiroomferenoe. 
and  oonsequcutly  cuntaioM  ■  >-  •<  -•>  (><|aal  to  nearly  120 
degrees.     A  meridian,  n  m  one  polo  to  the 

other,  is  half  u  cirvlo,  ami  iu«n  iiirL>  contains  180  de- 
grees; and  the  di.-«taiux>  from  the  enuator  to  the  pole  ii 
naif  of  a  m<     '  r  of  tne  oironmferanoe  of 

a  drcle,  an<  ^roes. 

T'  circles  into  degrees,  tlu* 

eel  '{ual  parts,  called  agns; 

wl)  4  •'!    the  constellations  thnm^ 

wli  •  s  in  the  heavens.     The  degress, 

measured  ou  the  meridian  firou  north  to  soath,  or  from 
south  to  north,  are  called  degrees  of  latitude;  those 
measured  from  eaAt  to  west  on  tlio  equator,  or  any  of  the 
lesser  circles  parallel  to  it,  arc  cuIIikI  degrees  of  longi- 
tude. These  lessM^r  circles  arc  called  parallels  of  latitude ; 
becatise,  being  everywhere  at  the  same  distaaoe  from  the 
eouator,  the  latitude  of  every  point  contained  in  any  one 
of  them  is  the  same. 

The  degrees  of  longitude  must  necessarily  vary  in 
length  according  to  the  dimensions  of  the  circle  on 
which  they  are  reckoned:  those,  for  instance,  at  the 
polar  circle,  will  bo  considerably  smaller  than  those  at 
the  equator.  The  degrees  of  latitude,  on  tJM  contrary, 
never  vary  in  length ;  the  meridians,  on  whidk  they  are 
redconed,  being  all  of  the  same  dimendons-  The  length 
of  a  degrae  of  latitude  is  sixty  MfNmnhieai  nlei,  whiob 
b  equal  to  sixty^nine  and  a  hau  &glish  statata  milea. 
The  degrees  of  longitude  at  the  equator  would  be  of  the 
same  dimensions  ss  the  degrees  of  latitude,  were  the 
earth  a  perfect  tfhan;  bat  its  form  b  not  exactly 
spherical,  being  somewhat  protubcijftt  about  the 
equator,  and  flattened  towards  the  po  es.  This  form 
proceeds  from  the  superior  action  of  the  oentriftigal 
power  at  the  equator.  The  rerolutaoii  if  the  earth  on 
itf  axb  gives  evniy  partide  a  tendenc}  to  fly  off  from 
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tki  «ntTe.  This  tendency  is  stronger  or  weaker,  in 
Broj,or'  with  which  the  particle  moves. 

Now,  :i   ,  '>^'J^  «^D6  of  the  polar  circles 

makes  %  rotation  iu  tiic-  same  space  of  time  as  a  particle 
of  the  equator;  the  latter,  therefore,  having  a  much 
larger  cixle  to  describe,  travels  proportiunably  faster, 
so  that  tie  centrifugal  force  is  much  stronger  at  the 
equator  th^n  at  the  polar  circle:  it  gradually  decreases 
as  we  leave  the  equator  and  approach  the  poles,  where, 
as  there  is  no  rotary  motion,  it  entirely  ceases.  Even 
at  the  eqnaioT,  however,  there  is  no  danger  of  our  being 
thrown  from  the  earth,  the  force  of  gravity  being  there 
288  times  greater  than  the  ceutrifugul  force. 

Bodies  weigh  less  at  the  equator  than  ut  the  poles. 
There  are  two  causes  for  this — the  diminution  of  granty 
at  the  equator,  it  boiug  at  a  greater  distance  from  the 
earth's  centre  than  the  poles — and  the  increase  of  the 
centrifugal  force;  which,  as  it  tends  to  drive  bodies 
from  the  centre,  must  necessarily  decrease  the  power  of 
gravity. 


THE  SEASONS. 

We  shall  now  explain  the  variation  of  the  seasons, 
and  the  difference  of  the  length  of  the  days  and  nighta 
in  thoee  seasons — both  effects  resulting  from  the  same 
cause.  In  moving  round  the  sun,  the  axis  of  the  earth 
is  not  perpendiculnr  to  the  plane  of  its  orbit :  in  other 
words,  its  axis  does  not  move  round  the  sun  in  an 
npright  position,  but  slanting  or  oblique.  This  you 
will    understand    more    clearly,  if  you   carry  a   small 

flobe  round  a  candle,  which  is  to  represent  the  :iun. 
""ou  must  consider  the  ecliptic  drawn  on  the  small 
globe  as  representing  the  plane  of  the  earth's  orbit; 
and  the  equator,  which  crosses  the  ecliptic  in  two 
places,  shows  the  degree  oi  ooliquity  of  the  axis  of  the 
earth  in  that  orbit,  nhiui  i:j  nearly  23^  degrees.     The 
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points  in  which  the  eeliptio  interaeota  tht  0q«*tor  ar« 
«dled  nodes.     The  globe  at  a  is  sitiutod  ss  ii  is  in 


the  midst  of  summer,  or  what  is  called  the  summer 
solstice,  which  is  on  the  twenty-first  of  Jane.  The 
north  pole  is  then  inclined  towards  the  sun,  and  the 
northern  hemisphere  enjoys  much  more  of  his  rajs 
than  the  suuthcm.  The  sun  now  shines  over  the  whole 
of  the   north    frigid   zone,    and,  not^' '  Hng   the 

earth's  diurnal   revolution,   it  will  <  *   shine 

upon  it  afl  long  as  it  remains  in  this  bituutiuD,  whilst 
the  south  frigid  zone  is  at  the  same  time  completely  in 
obscurity. 

Let  the  earth  now  set  off  from  its  position  in  the 
summer  solstice,  and  carry  it  round  the  nun :  obserrn, 
that  the  axis  must  be  always  inclined  in  the  same 
direction,  and  the  north  pole  point  to  the  same  spot  in 
the  heavens.  There  is  a  fixed  star  situated  near  that 
spot,  which  is  hence  called  the  North  Polar  star.     The 

earth  at  B  has  gone  through  orr '  r  of  its  orbit, 

ind  is  arrived  at  that  point  at  v  •^liptic  cati 

or  crosses  the  equator,  and  wiuni  i.s  called  the 
autumiial  equinox.  The  sun  now  shines  from  one  pole 
to  the  other.  At  this  period  of  the  year,  the  days 
and  nights  are  equal  in  every  part  of  the  earth;  but 
the  next  step  she  takes  in  her  orbit  involves  the  north 
pole  in  total  darkness,  whilst  it  illuminates  that  of  the 
•onth.     This  change  was  gradually  prepariDg  M  tbe 
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earth  moved  from  summer  to  autumn.  The  instant  tha 
earth  paoes  the  autumnal  equinox,  the  long  night  of 
the  north  pole  commences,  and  the  south  pole  begins  to 
enjoj  the  light  of  the  sun.  As  the  earth  proceeds  in 
her  orbit,  the  days  shorten  and  the  nights  lengthen 
throughout  the  northern  hemisphere,  until  it  arrives  at 
the  winter  solstice,  on  the  21st  of  December,  when  the 
north  frigid  zone  is  entirely  in  darkness,  and  the  south- 
em  eojoys  uninterrupted  daylight.  Exactly  half  of 
the  equator,  it  will  be  observed,  is  enlightened  in  eveiy 
position,  and  consequently  the  day  is  there  always  eqaal 
to  the  night. 

Observe,  that  the  inhabitants  of  the  torrid  zone  have 
much  more  heat  than  we  have,  as  the  sun's  rays  fall 
perpendicularly  on  them,  while  they  shine  obliquely 
on  the  temperate,  and  almost  horizontally  on  the  ^gid 
zone;  for,  during  their  long  day,  the  sun  moves  round 
at  no  great  elevation  above  their  horizon,  without  either 
rising  or  setting. 

To  a  person  placed  in  the  temperate  zone,  the  sun's 
rays  will  shine  neither  so  obliquely  as  at  the  poles,  nor 
so  vertically  as  at  the  equator;  lut  will  fall  upon  him 
more  obliquely  in  autumn  and  in  wint43r  than  in 
summer.  Therefore,  the^  inhabitants  of  the  earth 
between  the  polar  circles  and  the  equator  will  not  have 
merely  one  day  and  one  night  in  the  year,  as  happens 
at  the  pole;  nor  wiU  they  have  equal  days  and  equal 
nights,  as  at  the  equator,  but  their  days  and  nights  will 
vary  in  length  at  different  times  of  the  year,  according 
as  their  respective  poles  incline  towards  or  from  the 
fluu,  and  the  difference  will  be  greater  in  proportion  to 
their  distance  from  the  equator. — During  the  other 
half  of  her  orbit,  the  same  effect  takes  place  in  the 
Southern  hemisphere,  as  what  we  have  just  remarked 
in  the  Northern.  When  the  earth  arrives  at  the  vernal 
equinox,  d,  where  the  ecliptic  again  cxita  the  equator, 
on  the  22d  of  March,  she  is  situated  with  respect  to  the 
sun,  exactly  in  the  same  po:3ition  as  in  the  autumnal 
equinox;    excepting   that   it   ia   now    autumn   in    the 
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fvr  Umbmx  <yrtltt  fflOMi  which  is  enlink!  -^^ 

exactlj  from  one  pole  to  the  other.     On  < 
of  the  cc^uiuox  the  sun  is  visible  at  both  pol  u 

half  of  It  ia  seen  from  cither,  the  other  hal:  iq 

oealed  b;  tha  horiton. 


ON  THE  MOOM  AND  B0IJP8B8. 

liBi  08  now  tarn  our  attention  to  the  moon.  Thi* 
nteUite  revolves  round  the  earth  in  the  space  of  twenty. 
WTen  days  eight  hours,  in  an  orbit  nearly  coinciding 
with  the  plane  of  the  earth's  orbit,  and  accompanies  as 
in  our  revulution  round  the  sun.  Her  motion,  therefore, 
is  of  a  complicated  nature;  for,  as  the  earth  adranoes 
in  her  orbit,  whilst  the  moon  goes  round  her,  the  moon 
proceeds  in  a  sort  of  progressive  circle. 

The  moon  alwayrt  presents  the  same  fitce  to  us,  by 
which  it  is  evident  that  she  turns  but  once  upon  her 
axis,  while  sho  pt^rforms  a  revolution  round  the  earth; 
•0  that  the  inhnbitautx  of  the  moon  have  but  one  day 
and  one  night  in  the  oourxe  of  a  lunar  month.  Since 
we  alwajs  see  the  lisphcrc  of  the  moon,  the 

inhabitants  of  that  re  alone  can  see  the  earth. 

One  half  of  the  moou,  thertfore,  enjoys  our  light  erwy 
night,  while  the  other  half  has  constantly  nights  of  daric> 
ness;  and  we  appear  to  the  inhabitants  of  the  moon 
nnder  all  the  changes  or  phases  which  the  moon  ez> 
hibits  to  us 

When  the  moon  is  in  the  same  direction  from  us  as 
the  sun,  we  cannot  see  her,  as  her  dark  side  is  towards 
vs;  but  her  disappearance  is  of  •- ■•  >  ►>  '■— ••nOj 
and  as  the  advances  in  her  orbit  v.  icr 

the  form  of  a  new  moon.     Wl  ^h 

one  sixth  of  her  orbit,  one  <j  d 

will  be  tamed  towards  inc  t^artli,  and  ahs 


will  then  appear  horned.  When  she  has  performed  one 
quarter  of  her  orbit,  she  shows  us  one  half  of  her  en- 
lightened side.  She  next  appears  gibbous;  aud  after 
that,  full.  As  she  proceeds  in  her  orbit,  she  bccom^ 
again  gibbous,  and  her  enlightened  hemisphere  turns 
gradaally  away  from  us,  till  she  completes  her  orbit 
and  disappears;  and  then  again  resumes  her  form  of  a 
new  mooD. 

When  the  moon  is  full,  she  is  always  in  opposition 
to  the  sun — when  a  new  moon,  in  conjunction  with  it. 
At  each  of  these  times,  the  sun,  the  moon,  and  the 
earth  are  in  the  same  right  line :  but,  in  the  first  case, 
the  earth  is  between  the  sun  and  the  moon;  in  the 
second,  the  moon  is  between  the  sun  and  the  earth. 
An  eclipse  can  only  take  place  when  the  sun,  moon,  and 
earth  are  in  a  straight  line,  or  nearly  so.  When  the 
moon  passes  between  the  sun  and  the  earth,  she  in- 
tercepts his  rays,  or,  in  other  words,  casts  a  shadow  on 
the  earth :  this  is  an  eclipse  of  the  sun,  and  it  continues 
whilst  the  shadow  is  passing  over  us.  When,  on  the 
contrary,  the  earth  is  between  the  sun  and  the  moon,  it 
is  we  who  intercept  the  sun's  rays,  and  cast  a  shadow 
on  the  moon :  she  then  disappears  from  our  view,  and 
is  eclipsed. 

Why,  it  may  be  asked,  have  we  not  a  solar  anO. 
lunar  eclipse  every  month?  Because  the  planes  o" 
the  orbits  of  the  earth  and  moon  do  not  exactly  coincide 
but  cross  or  intersect  each  other ;  and  the  moon  gene- 
rally passes  either  on  one  side  or  the  other,  when 
she  is  in  conjunction  with,  or  in  opposition  to  the 
sun;  and  therefore  does  not  intercept  the  sun's  rays, 
or  produce  an  eclipse :  for  this  can  only  take  place, 
when  the  earth  and  moon  are  in  conjunction  near  those 
parts  of  their  orbits  which  cross  each  other,  (called*  the 
nodes  of  their  orbits,)  because  it  is  then  only  that  they 
are  both  in  the  same  plane  and  in  a  right  line  with  the 
sun.  A  partial  eclipse  takes  place  when  the  moon,  in 
passing  by  the  earth,  does  not  entirely  escape  her 
'shadow.     When  the  eclipse  happens  precisely  at  the 


308 

DodM,  ihejr  u«  noi  onlj  toyu,  but  lui  for  aoiiM  length 
of  time. 

When  the  sun  u  eclipsed,  the  total  darimen  is  con* 
fined  to  one  jwrticulmr  spot  of  the  earth,  u  the  mo<Mi'i 


shadow  is  not  large  enough  to  cover  (he  earth.     The 
hmar  eolipees,  on  the  contrary,  are  Tiaible  from  everj 


part  of  the  earth  where  the  moon  is  above  the  horiion. 


THE  TIDES. 

The  tides  are  produced  by  the  attraction  of  the  moon. 
The  cohesion  of  fluids  being  much  less  than  that  of 
solid  bodies,  they  more  easily  yield  to  the  power  of 
ffravity,  in  consequence  of  which  the  waters  immediately 
oclow  the  moon  arc  drawn  up  in  a  protuberance,  pro- 
ducing a  full  Ude,  or  what  is  commonly  eallMi   hi^h- 
\vat.^r,  at  the  spot  where  it  happens.     Aoc"!  ' 
tli<  ory,  you   would  imagine  we  should  h;. 
only  once  in  twenty-four   hours — that  is,  every   (ime 
that  we  were   below   tRe   moon — while  wo  find  that . 
we  have  two  tides  in  the  course  of  twcnty-four  hours, 
and  that  it  is  high-water  with  us  and  with  our  antipodea 
at  the  same  time. 


e 
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This  r.nnn^itA  tide  is  rather  more  difficult  to  explain 
than  t'l  is  drawn  up  beneath  the  moon.     In 

order  tu  tvii<iv>  iue  explanation  more  simple,  let  us  sup- 
pose the  earth  to  be  everywhere  covered  by  the  ocean. 
U  is  the  moon,  a  B  c  d,  the  earth.     Now,  the  waters 

on  the  surface 
of  the  earth 
about  A,  being 
more  strongly 
attracted  than 
in  any  other 
part,  will  be 
"  elevated,  the  at- 

traction of  the  moon  at  b  and  c  being  less ;  but  still  it 
will  be  greater  there  than  at  d,  which  is  the  part  most 
distant  from  the  moon.  The  body  of  the  earth  will 
therefore  be  drawn  away  from  the  waters,  D,  leaving  a 
protuberance  similar  to  that  at  a  ;  so  that  the  tide  A  is 
produced  by  the  waters  receding  from  the  earth,  and  the 
tide  D  by  the  earth  receding  from  the  waters. 

The  influence  of  the  sun  on  the  tides  is  less  than  that 
of  the  mrK)n ;  for  observe,  that  the  tides  rise  in  conse- 
quence of  the  moon  attracting  one  part  of  the  waters 
more  forcibly  than  another  part :  it  is  this  inequality  of 
attraction  which  produces  full  and  ebb  tides.  Now  the 
distance  of  the  sun  is  so  great,  that  the  whole  globe  of 
the  e^th  is  comparatively  but  as  a  point,  and  the  dif- 
ference of  its  attraction  for  that  part  of  the  waters  most 
under  its  influence,  and  that  part  least  subject  to  it,  is 
but  trifling;  and  no  part  of  the  waters  will  be  much 
elevated  above  or  much  depre.-?.sed  below  their  general 
surface  by  its  action.-  The  sun  has,  howeyer,  a  con- 
siderable effect  on  the  tides,  and  increases  or  diminishes 
them  as  it  acts  in  conjunction  with,  or  in  opposition  to 
*hp  moon. 

The  moon  is  a  month  in  going  round  the  earth ;  twice 

ring  that  time,  therefore,  at  full  and  at  change,  she 

in  the  same  direction  as  the  sun.     Both  then  act 

conjointly    on    the    earth,   and    produce    very   great 

tides,  called  spring-tides,  as  represented  at  A  and  dj 

27* 


but  when  the  moon  is  at  the  intermediAa  puU  iH  k«r 
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orbit,  the  sun,  instead  of  affording  iMJatanee,  wMkana 
her  power  by  acting  in  opposition  to  it;  and  smaller 
tides  are  produced,  called  ueap-tides. 


Since  attraction  is  mutual  between  the  moon  and  the 
•arth,  we  prodnce  tides  in  the  moon;  and  these  are 
more  considerable  in  proportion  as  our  planet  is  larger. 
Neither  the  moon  nor  the  earth  in  reality  assume  an 
oval  form,  for  the  land  which  interoep*-  »^"  ^ater  de- 
stroys the  regularitj  of  the  effect  t  of  the 
moon  being  nearly  parallel  to  that  of  lau  v.tiili,  she  is 
never  vertical  but  to  the  inhabitants  of  the  torrid  sone; 
in  that  climate,  therefore,  the  tides  are  greatest,  and 
they  diminlHh  as  y^n  rercdo  from  it  and  approach  the 


by    iu    i: 
state;  til' 
attract i"ii  ut'  - 
is  not  compl' 
Ibe  meridian. 


the  effect  uf 
time  after  sb<^ 
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Tli«  Murth  reToWes  ou  it8  axis  «>  about  twenty-foor 
Aours :  if  the  moon  were  stationarj,  therefore,  the  same 
part  of  our  globe  would,  every  twenty-four  hours,  re- 
tarn  beneath  the  moon ;  but  as,  during  our  daily  revoln- 
tion,  the  moon  advances  in  her  orbit,  the  earth  must 
make  more  than  a  complete  rotation  in  order  to  bring 
the  same  meridian  opposite  the  moon :  we  are  about 
three-quarters  of  an  hour  in  overtaking  her.  The  tides, 
therefore,  are  retarded,  for  the  same  reason  that  the 
moon  rises  later,  by  three-quarters  of  an  hour  every 
day.  This,  however,  is  only  the  average  amount  of  the 
retardation.  The  time  of  the  highest  tide  b  modified 
by  the  sun's  attraction,  and  is  between  tho^ie  of  the  tides 
which  would  be  produced  by  the  separate  action  of  the 
two  luminaries.  The  action  of  the  sun,  therefore, 
makes  the  interval  different  on  different  days,  but  leaves 
the  average  amotrat  unaffected. 


ON  THE  MECHANICAL  PROPERTIES  OF  FLUIDS. 

The  science  of  the  mechanical  properties  of  fluids  is 
tiled  Hydrostatics.     A  fluid  is  a  substance  which  yields 
the  slightest  pressure. 

Fluids  are  divided  into  two  classes,  distiufniished  by 
iic  names  of  liquids  and  elastic  fluids  or  gajic.-,  which 
latter  comprehends  the  air  of  the  atmosphere,  and  all 
the  various  kinds  of  air  with  which  chemisti-y  makes  us 
acquainted.  We  shall  confine  our  uttontion  at  present 
to  the  mechanical  properties  of  liquid-s  or  non-elastic 
fluids. 

Water,  and  liquids  in  general,  are  little  susceptible 

f  being  compressed,  or  squeezed  into  a  smaller  space 

lan  that  which  they  nattirally  occupy.     This  is  due 

>    the    mutual   repulsions   of  their   particles,    which, 

(ath<'r   than    submi*  to  compression,  force   their  way 

Uirough    the   pores   of  the   substanoe   which   oonfinet 

iliMfc.  as  was  shows  hj  a  celebrated  experiment,  made 


■I  Florenoe  maoj  jtmn  ago.  A  hollow  globe  of  gold 
WM  filbd  with  water,  and  on  it*  being  Bubmittod  to  great 
preiiture,  the  water  was  mod  to  exuJo  tiiruuglt  ihe  poroe 
of  the  gold,  which  it  ouvcrod  with  a  fine  dew.  But 
more  recent  ezperimenU,  in  which  water  ha«  been  con- 
fined in  iteong  iron  tubes,  &«.,  prove  that  it  u  fuaooptible 
of  eompreenon. 

Liquids  have  spaoes  b«ttwccn  the  partielea,  like  solid 
bodies,  but  thejr  are  too  niiuutc  to  W  diHcovt-reJ  bjr  the 
niOHt  powerful  microsoope.     Tk<?  <  loes  in 

liquids  can  be  ascertained  bv  dissul....^  „ —  liudiee  in 
them.  If  we  melt  some  salt  in  a  glass  full  of  water,  the 
water  will  not  overflow,  and  the  nason  probably  is,  UuU 
the  particles  of  Halt  will  loiige  themselves  between  the 
particles  of  the  liquid,  so  that  the  salt  and  water  together 
will  not  occupy  more  space  than  the  water  did  alone. 
If  wc  attempt  to  melt   more  salt  than  cai<  <>m 

within  these  pores,  the  remainder  will  sul'  he 

bottom,  and,  uccupyiog  the  space  which  the  w;iicr  lUlod 
before,  oblige  the  latter  to  overflow.  A  certain  propor- 
tion of  spirit  of  wine  may  also  be  poured  into  water 
without  adding  to  the  hulk,  as  the  spirit  will  introdnoe 
itself  between  the  particles  of  water. 

Fluids  show  the  effects  of  gravitation  in  a  more  perfect 
manner  than  solid  bodies;  the  strong  oobesive  attraction 
of  the  particles  uf  the  latter  in  some  measore  oonnter- 
acting  the  efiect  of  gravity.  In  a  table,  for  instanoe,  the 
strong  cohesion  of  the  particles  of  wood  enables  four 
slender  legs  to  support  a  conniderable  weight.  Were 
the  cohesion  so  far  dest  roved  as  to  convert  the  wood  into 
a  fluid,  no  support  could  be  afforded  bj  the  legs;  for  tlie 
particles  no  Ion  t  together,  each  would  preas 

separately  and  .  ,  and  would  be  broopit  to 

a  level  with  the  burfuci;  uf  ihc  earth. 

This  deficiency  of  cohesion  is  the  reaaon  why  fluids 
can  never  be  formed  iuto  figures  or  maintainod  in  heaps; 
for,  though  it  is  true  the  wind  raises  water  into  waves, 
they  are  immediately  afterwards  destroved  bv  gravity. 
Thus  liquids  always  find  their  level,  lie  dettnitiop  of 
the  equilibriam  of  a  fluid  is,  that  erery  pari  of  the  sttr> 
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fMe  is  eqoAlly  disUut  from  the  point  to  which  gravity 

tends;  that  is  to  say.  from   the  centre  of  the  oarth. 

>''>"-''  *he  surface  of  all  fluids  most  partake  of  the  sphe- 

t  of  the  globe,  and  bulge  ontwards.     This  is 

^  -ire  bodies  of  water,  such  as  the  ocean ;  but 

of  small  bodies  of  water  is  so  tarifling  as  to 

r-  li',  irfaces  apparently  flat. 

1  rium  of  fluids  is  the  natural  result  of  their 

gravitating  independentljf  of  each  other;  for 

y  particle  of  a  fluid  aoodentally  finds  itself 

ibove  the  rest,  it  is  attracted  down  to  the  level 

rfaoc  of  the  fluid,  and  the  readiness  with  which 

■  t  the  slightest   pressure,  will  enable  the 

t8  weight,  to  penetrate  the  surface  of  the 

i  mix  with  it.     But  this  is  the  case  only  witli 

.^•qual  density,  for  a  light  fluid  will  float  on  the 

surtace  of  a  lieavy  one,  as  oil  on  water;  and  air  will 

rise  to  the  surface  of  any  liquid  whatever,  being  forced 

up  by  the  superior  gravity  of  the  liquid.     The  figure 

here   represents   an   instrument  called  a  level;  which 

A  B     is  constructed  upon  the  principle 

qJI —  — ■ — 1      of  the  equilibrium  of  fluids.     It 

^ J      consists  of  a  short  tube,  A  B,  closed 

at  both  ends,  and  containing  a  fluid  and  a  bubble  of 

air;  when  the  tube  is  not  perfectly  horizontal,  the  fluid 

end,  which  ma^es  the  bubble  of  air 

!id,  and  it  remains  in  the  centre  only 

>  not  incline  on  either  side.     It  is  by 

level  of  any  situation  to  which  we 

aj't  ascertained. 

ro,  gravitate  in  matte*,  the  strong 
r  li.  .;i  :  r.M  ):  j, articles  making  them  weigh  altogether, 
v.iii..  '.IV  I  article  of  a  fluid  may  be  considered  as  a 
-  ,.  ;••  :i  --.  gravitating  independently.  Hence  the 
r  -;>t.::..c  ut  a  fluid  is  considerably  less  than  that  of  a 
•■  il  "!""ly.  The  particles  of  fluids  acting  thus  inde- 
jrtii  ;  •  •  '— --■  ...-..;..,{  each  other  in  every  direction, 
not  -  upwards,  and  laterally  or  side- 

wa  -         ,1  oiisequeooe  of  this  equality  of  presanre, 
evorj    j.urti.  10    remains  at  re«t  in   the  fluid.     If  you 


'^irb  thi«  eqvality,  Mid  tliel#' 
riani  bo  r«fltarud. 
\\  "      •  flow 


parttcliw  • 
tWn  ironl 
partiile  i~ 
can  only  \- 
ooBtinuaUy  bi^pMi  that  a  paitioto  ]• 
partiolec  beocktb,  Uiate  last  Mffar  »  .-u:...  , 
just  a«  a  wwige  dmon  into  a  fteem  of  wood  aeparalet 
the  parta  laterally.     Tho  latsral  pre«ai«  ia  tb« 
result,  therefore,  of  the  Dreasure  dowvwardSyOr  the 
weight  of  the  liqwd  above;  aad^.eonaeqwntlyy 
the  lower  tb«  oriflee  hi  ande  ia  ibe  ^vMel,  die  greater 
will  be  the  velocity  of  the  water  mabdig  o«t  of  it.    The 
amieaed  flrae  lepneeBta  the 
diffnvat   •emea  of  velooi^ 
with  whioh  a  liattid  flows  from 
a  veaael  fonuahed  wi^  three 
etopoocks  at  diflhrent  hd^ts. 

Sinoe  the  lateral  preaene  ia 

jfi  n  entirely  owing  to  the  oif«<urc* 

downwards,  it  is  not  affscted  by  the  hons' <i. 
of  tho  vessel  whioh  eontains  the  fiqoid,  L;.;  .^^.... 
its  depth;  for  as  every  vartielt  aete  uideyndently  "f 
theiesty  it  is  onlyllw  oolumn  of  pairti<4ee  anaediatfcly 
above  the  orifioe  that  can  weif^  «pon  and  pres  oat  llic 
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preamre  of  fluids  upwards,  dioogh  it  eeems  in 
direct  e|n>oiHioB  to  gravity,  is  aLte  a  eonaeqoenee  of 
their  prHtrare  downwards.  When,  for  exanple,  water 
is  poar  ^na-pot,  the  water  rises  'm  the  spent  to 

a  level  ^  in  the  pot.     The  partleles  «f  water  at 

the  bottom  of  tije  pot  arc  ptmsed  opon  by  the  partk^ 
above  them;  to  this  pressaie  they  will  lield,  if  there  is 
aay  node  of  making  way  for  the  aoperior  pwticlea^  and 
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«0  tiiBy  douoDt  deseend,  they  will  ehmge  their  4ireAU0D 
md  rise  ia  tbe  spoat. 

Qmmme  the  tea-pot  to  be   filled  with  oolumns  of 

^partfele?  of  vra***r  similar  to  thow  described  in  the  figore 

'cle  1  at  the 

.  1  ewed  later- 

triicle  2,  and  by 

i>e  forced  iuto  the 

![.n  .  where,  meeting  with  the  

pan i (  . t  'A,  it  presses  it  upwards,  /" 

«nd  tiii-  ]T  s-<ure  will  be  continued  from  3  to  4,  from  4 
-to  5,  aud  M>  on,  till  the  water  im  the  apoot  has  riaeo  to 
•  lerd  vith  that  in  the  pot. 


SPECIFIC  GRAVITY. 

The   specific  gravity  of  a   body  means  simply  its 
weight  ocMBipared  with  that  of  another  body  of  the  same 
^ho.     When  wo  srny  that  substances,  such  as  lead  and 
and  that  others,  such  as  paper  and 
we  j^poak  eomporativcly ;  that  is  to 
^a^    .h::  ~t  affc  heavy,  and  the  latter  light,  in 

coui{>uri-- >!i  witii  the  gen^iility  of  the  substances  i|i 
nature.  Muho^ny  it;  a  heav}-  body  when  compared  to 
many  other  kinds  of  wood,  but  light  when  compared  to 
•tone.  Chalk  is  a  heavy  body  compared  to  coal,  but 
light  Jf  <  ..n.r.ared  to  metal.  Thus  our  notions  of  light 
and  vague  and  undefined,  and  some  standard 

of  ■  i?  ••♦-t[nir.  (!.  to  which  the  weight  of  a^l 

othi  1..  ired.     The  body  which  has 

been  iKiMpicu  iti>  tiiu  bUiidurd  of  refoience  is  .!°  '.^1  ' 
water.  When  the  specific  gravity  of  bodies  : 
estimated,  it  is  necessary  simply  to  weigh  the  budy 
under  trial  in  water.  If  a  piece  of  gold  be  weighed  in 
a  glass  of  wat<:r,  the  gold  will  displace  just  sa  much 
water  as  is  equal  to  itei  own  bulk;  a  cubic  inch  of 
water  most  make  way  for  a  cubic  inch  of  gold.  The 
hulk   aloBA  ie   to  ^   oonaidered,  the   weight  Jiavin^ 
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■olhing  to  do  with  the  quantity  of  wBtor  diqiboed ;  for 
m  onbio  inch  of  gold  doe«  not  ocoupj  more  epaM,  and, 
therpfnro,  will  not  dimlaoe  more  water,  than  a  onhio  inch 
of  ivnry,  or  any  ouier  cubatanee  tliat  will  sink  in 
water. 

The  gold  will  w^ieh  leas  in  water  than  it  did  nnt 
of  it,  on  ac  the  upward  preaaore  of  the  t     * 

olea  of  waUr  u  gome  meaaore  sopporta  the  : 

and,  by  ao  duius,  diminiahee  ita  weight  If  the  body 
under  trial  be  of  the  same  weight  aa  Uie  water  in  which 
it  is  immersed,  it  will  be  whoUy  supported  by  it;  if  it 
be  heavier,  the  water  will  offer  some  reaiatanoe  to  ita 
deaoent;  and  this  reeiatanoe  will  in  all  oaaea  be  the 
■une  to  bodies  of  eaual  bulk,  whatever  be  their 
weight.  All  bodies  of  the  same  aiie,  therefore,  lose 
the  same  quantity  of  their  weight  when  completely 
immersed  in  water.  A  body  weighed  in  water  losea  aa 
much  of  ita  weight  as  is  equal  to  that  of  the  water 
it  displaoes;  so  &at  were  thia  water  put  into  the  soala 
to  which  the  body  is  aoapended,  it  would  reatore  the 
balance. 

Wben  a  body  is  weighed  in  water,  in  order  to 
aaoertain  ita  specific  gravity,  it  may  either  be  ana- 
pended  to  a  hook  at  the  bottom  of  the  baan  of  the 
oalance,  or,  taking  off  the  basin,  suspended  to  the  arm 

I  of  the    balance.      Now, 

^^g,^^,^       posing  that  a  cubic  iucl.    . 
«  ^"""yi       gold  weighed  nineteen  onnoaa 

7{\  HH  ^^^  ^f  water,    and    lost   one 

/^\  ^^M  ounce  by   being  weighed   in 

"^«— ^  HH  water,  the  cubic  inch  of  water 

^^^  it  displaces  must  weigh  thct 
one  ounea;  oonaeqnently  gold  would  be  nineteen  tiner 
aa  heavy  as  water. 

The  speoifio  gravity  of  a  body  lighter  than  water 
eannoi  be  aaeertained  in  the  same  maimer.  If  a  body 
were  abaolutely  light,  it  would  float  on  Uie  surface, 
without  displacing  a  drop  of  water;  but  bodies  have  all 
some  weight,  and  will,  therefore,  displace  some  ouanti  ;. 
9i  water.     A  body  lighter  thkn  water  will  not  snxk  u>  ■ 
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level  with  the  surfiioe  of  the  water,  and,  therefore,  will 
H'     ''    '  much  water  as  is  equal  to  its  hoik,  but 

a  tn  its  freight.     A  ship  sinks  to  some 

(1.  he  heavier  it  is  laden  the  deeper  it 

fei;  t'  water  it  displaces  being  always 

c<  This  quantity  ciinnot,  however, 

a;  st  of  its  specific  gravity,  from  the 

di  j:  the  whole  quantity  of  water  dis- 

I»i  liing  the  t'xact  bulk  of  the  body 

immenied. 

In  order  practically  to  obtain  the  specific  gravity  of 
a  body  which  is  lighter  than  water,  a  heavy  one,  whose 
specific  gravity  is  known,  must  be  attached  to  it,  and 
they  must  be  immersed  together:  the  specific  gravity 
pf  .1     K  -i.pr  body  may  then  be  easily  calculated. 

hich  have  exactly  the  same  specific  gravity 
;t,~  ■  .  r,  will  remain  at  rest  in  whatever  situation  they 
aiL  jiiaced  in  water.  If  a  piece  of  wood,  by  being 
iii.  1  with  a  little  sand,  be  rendered  precisely  of 

tL  uf  an  equal  bulk  of  water,  it  will  remain 

8tauuu;iiy  in  whatever  part  of  a  vessel  of  water  it  be 
placed.  If  a  few  drops  of  water  be  poured  into  the 
v<^  y  as  not  to  increase  their  momentum  by 

gl  i^yO  tbey  would  mix  with  the  water 

at  :iJ  not  sink  lower. 

avity  of  fluidj;  is  found  by  means  of  an 
in  !  an  hydrometer.     It  con- 

sii...  ..  .- e'**^*  ^^>  '^>  ^^*^  *  gradu- 
ated tube,  B,  and  the  specific  gravity  of  the 
liquid  in  estimated  by  the  depth  to  which 
the  instrument  sinks  in  it;  for  the  less  the 
Bp<'  *'  "  vity  of  the  fluid,  the  further  will 
tL  ent  sink  in  it.  There  is  a 
s:.  'led  to  the  instrument 

bi  '  a  little  mercury;  but 

th  the  purpose  of  equiposing 

tl:  :hat  it  may  remain  upright  in  the  liquid 

^'ut  of  a  substance,  when  not  compared  to 
that  of  any  ether, is  perfectly  arbitrary;  and  when  water 
28 
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fs  adopted  M  a  BtaiMiard,  we  may  denominftie  tta  weight 
by  any  number  we  pleaae;  but  then  the  weight  of  all 
bodies  tried  by  this  standard  must  be  rignifi<-a  by  fro- 
portional  numbon.  If  wc  call  the  voight  of  water,  for 
esamplc,  1,  then  that  of  gold  woul  1  he  19;  or,  if  we 
call  the  weight  of  water  1000,  tl  1  would  be 

19,000.  In  short,  tho  specific  gi — j  udicates  bow 
nnch  more  or  leas  a  body  weiglix  than  an  eouU  bulk 
©f  wnter 


SPRINGS,  P0UKTAIN8,  Ac 

The  water  belonging  to  our  globe  exists  in  Tarions 
•Cates.  It  is  the  name  water  which  sucoessively  forms 
■eas,  riTcra,  springs,  clouds,  rain,  and  sometimes  hail, 
now,  and  ice.  When  the  first  rays  of  the  son  warm 
the  surface  of  the  earth,  tho  heat,  by  separating  the 
particles  of  water,  transforms  thcro  into  vapour,  wnieh, 
Tk'-  '  '-''  'or  than  the  air,  ascends  into  the atmospfaero. 
1  {there  diminishing  in  deusltv  as  it  is  more 

which 


di'^i.int  iroiu  the  carth,  the  vapour  which  the  sun 
to  exhale,  not  only  from  seas,  rivers  and  lakes,  but 
likewise  from  the  moisture  on  the  land,  rises  ttll  it 
reaches  a  region  of  air  of  its  own  speoifio  grafity,  and 
there  it  remains  stationarv-  By  the  freqoent  aooeanon 
of  fresh  vup<^mr,  it  gradually  accumulates,  so  aw  to  form 
tboae  large  bodies  of  vapour  which  we  •^•,  and 

these,  at  length,  beoomins  too   heavy  air  to 

rapport,  fall  to  the  earth  in  the  form  of  rain.  If  the 
watery  particles  retained  the  state  of  rtpour,  they 
would  descend  only  till  they  reached  a  stratum  of  air 
of  their  own  specific  gravity;  but  dnnn"  fli,  Jr  f,!]^ 
several  of  the  watery  particles  come  w  re 

of  each  other's  attraction,  and  unite  in  •>.  a 

drop  of  water.     The  vapour,  thuit  transfon  a 

■bower,  i.'^  '  '  than  any  part  of  the  atniofipnrrc, 
•ad  consc'i  ^oends  to  the  eartk.    Obnrre,  that 

if  the   waters   wer«   ntrer  drawn   out  of  th»  evtk. 
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v^getetaon  voold  bedetkroyed  bj  the  exoenof  moiglvre; 
i^  on  the  other  hand,  the  plants  were  not  nonrisbed  and 
refreshed  hj  oooasional  8lM)wers,  the  drought  would  be 
equally  &tal  to  tiiem.  Were  the  clouds  constantly  in  a 
state  oi  vapoor,  they  ooald  never  fidl  to  the  ground ;  or 
were  the  power  of  attmctiou  more  than  sufficient  to 
eoBTert  the  vapour  into  drops,  it  would  transform  the 
ckmd  into  a  maas  of  water,  which,  instead  of  nourishing, 
would  destroy  the  prodnce  of  the  earth.  We  cannot 
eonaider  any  part  of  Nature  attentively  without  being 
struck  with  aoauntion  at  the  wisdom  it  displays;  we 
eannot  contcsapisto  these  wonders  without  feeling  our 
hearts  ^ow  with  admiration  and  gratitude  towards  their 
boimteons  Autiior. 

Water,  then,  asoends  in  the  form  of  vapour,  and 
deseends  in  that  of  rain,  snow,  or  hail,  all  of  which 
ultimately  beeome  water.  Some  of  this  falls  into  the 
various  bodies  of  water  on  the  surface  of  the  globe,  the 
remainder  upon  the  land.  Of  the  latter,  part  reasoends 
in  the  form  of  vapour,  part  is  absorbed  by  the  roots  oi 
vegetables,  and  part  descends  into  the  bowels  of  the 
earth,  where  it  forms  springs.  The  only  difference 
between  rain  and  spring  water  consists-  in  the  foreign 
particles  which  the  latter  meets  with  and  dissolves  in 
its  passage  through  the  various  soils  it  traverses.  Spring 
water  being  more  pleaeant  to  the  taste,  and  mure 
tranapneBt,  is  commonly  supposed  to  be  more  pure 
than  rain  water.  Excepting  distilled  water,  however, 
rain  water  is  really  the  most  pure  we  can  obtain;  it 
is  this  which  renders  it  insipid,  whilst  the  various  salia 
and  different  ingredients  dissolved  in  spring  water,  give 
it  a  species  of  flavour,  without  in  any  degree  affecting 
its  tranq)arency ;  and  the  filtration  it  undergoes  through 
gravel  and  sand  in  the  bowels  of  the  earth  cleanses  it 
ntnn  all  foreign  matter  which  it  has  not  the  power  of 
dissolving. 

When  rain  faUs  oa  the  snrfMe  of  the  earth,  it  oon- 
tinnes  making  its  way  downwards  through  the  pores 
and  crevices  in  the  ground.  Several  drops  meet  in 
ifaeir  sobterraneoas  passage,  unite,  and  form  a  little 
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tindat;  tkb,  in  ite  progran,  aiMta  witk  oUi«r-ili|||ala 

of  a  nmiUr  denrqtlion,  and  they  purm«  their  mi$mi 

together  in  the  interior  of  the  oerUi,  tilJ  they  are  etopiped 

,hj  tome  enhetaDeo  which  they  cannot  penetrate;  for 

itnongh  we  have  aaid  that  water  under  strong  "^-r^ 

<Mon  penetratee  the  pores  of  gold,  when  aot<  i>y 

no  other  force  than  gravitv,  it  cannot  mane  n.x  w»y 
even  through  a  Ktratum  of  olay.  Thia  apeoiea  of  earth, 
] though  nut  remarkably  denae,  being  of  ffraat  ttfuuity, 
will  not  admit  the  paenge  of  water.  Wh^n,  ihenfcre, 
it  euoounters  any  anbelaiMe  of  thia  nat'  ragnae 

is  stopped,  and  the  praenue  of  the  aoeui  waters 

form  a  bed,  or  reaerroir. 

The  next  figure  represents  a  section  of  the  interior  of 
a  hill  or  mountain,  a,  is  a  bodv  of  water,  such  aa  has 
been  described,  which,  when  filled  up  aa  higli  a»  h  fhj 
the  coDtinual  accession  of  waters  it  reoeiv<  he 

ducts  or  n>iilets  a,  a,  a,  a,)  finds  a  passage   .».  .4  liie 


tcarity;  !ii:(l,  impelliM  if  v.  nttit*  nn.  fill  it  makea 

ito  way  out  of  the  grout  .11,  and 

there  forma  a  spring.  <- ^  ...  ^aiaam 

from  B  to  c,  rises  oc<  n  the  suae  prind^ 

that  water  rises  in  il.  .-|,w.,.  ...  „  lea^pot,  bat  it  cannot 
mount  above  the  level  of  the  reasrvoir  whence  it 
kniea;  it  must  therefore  find  a  pawsgti  to  some  part  of 
the  surface  of  the  earth  that  is  lower  or  nearer  the 
eentre  than  the  reaerroir.    Water  m.'>  lo  con- 

veyed  to  every  part  of  a  loirn,  and  evi  "PP" 

■toriee  of  the  hooaea,  profided  that  it  Le  originally 
brooght  from  a  height  aaperior  to  any  to  whicn  it  b 
conveyed 


BeeeiToirs  of  water  are  seldom  formed  near  the 
summit  of  a  hill,  for  in  such  elevated  situations  there 
oan  scarcelj  be  a  'sufficient  number  of  rills  to  supply 
one;  and  without  a  reservoir  there  can  be  no  spring. 
T  ions,  therefore,  it  is  necessary  to  dig  deep 

:-  to  meet  with  a  spring ;  and  then  it  can 
riati  iu  the  well  only  as  high  as  the  reservoir  whence  it 
flows. 

When  reservoirs  of  water  are  formed  in  very  elevated 
situatious,  the  springs  which  feed  them  descend  from 
higher  hills  in  the  vicinity.  There  is  a  lake  on  the  very 
summit  of  Mount  Cenis,  which  is  supplied  by  the  springs 
of  the  higher  Alps  surrounding  it. 

A  syphon  is  an  instrument  commonly  used  to  draw 
off  liquids  from  large  casks  or  other  vessels  which 
cannot  be  easily  moved.  It  consists  simply  of  a  bended 
tube.  If  its  two  legs  are  of  equal  length,  and  filled 
with  liquid,  if  held  perfectly  level,  though  turned  down- 
wards, the  liquid  will  not  flow  out,  but  remain  sus- 
pended in  the  tube ;  for  there  is  no  pressure  of  the  atmo- 
sphere above  the  liquid,  while  there  is  a  pressure  from 
below  upon  the  open  ends  of  the  tube ;  and  so 
lonjr  as  this  pressurc  is  equal  on  both  ends,  the 
Muot  flow  out;  but  if  the  smallest  in- 
oe  given  to  the  syphon,  so  as  to  destroy 
u.  •  i.ibrium  of  the  water,  it  will  immediately 
fi  iw  ir^iu  the  lower  leg.  When  sj'phons  are 
used  to  draw  off  liquids,  the  legs  are  made  of 
unequal  lengths,  in  order  to  render  the  pressure  of  the 
liquid  unequal ;  the  shorter  leg  is  immersed  in  the  casks, 
and  the  liquid  flows  out  through  the  longer.  To  accom- 
plish this,  it  is,  however,  necessary  to  make  the  liquor  rise 
in  the  shorter  leg,  and  pass  over  the  bended  part  of  the 
tube,  which  is  higher  than  the  level  of  the  liquor  in  the 
cask.  There  are  two  modes  of  doing  this :  one  is,  after 
immersing  the  shorter  leg  in  the  liquor  to  be  drawn  off, 
to  suck  out  the  air  of  the  tube  from  the  orifice  of  the 
longer  leg;  then  the  liquor  in  the  cask,  which  is  ex- 
posed to  the  pressure  of  the  atmosphere,  will  be  forced 
Dy  it  into  the  tube  which  is  relieved  from  pressure.     As 
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long  u  the  tube  cant"  '  ).  no  air  •  ^dmiu 

tance;  the  liquor  wih  •  flow  on  lek  is 

cmptieJ.     The  other  iiuhIv.  is  to  fill  the  ',e 

li«por,  then  stopping  the  two  ends  tti  _„  :  •j, 

immerse  the  Bhortor  leg  in  the  vcHsel,  and  the  same 
effect  will  follow.  In  either  ca«»,  the  water  in  the 
hiffhest  part  of  the  syphon  must  not  bo  more  than  about 
thirty-two  feet  above  the  reservoir;  *"'-  •'•■'  •-"— i*^  <"' 
the  atmosphere  will  not  support  a  gr< 

The  phenomena  of  springs  wnicn   i  y 

and  occasionally  cease,  mnv  often  be  ex  ha 

principle  of  the  syphon.     The  reservoir  h 

supplies  a  spring  may  be  con!*idcro<l   •.  f 

liquor  to  be  drawn  off,  and  the  duct  th(  auviug 

its  shorter  leg  opening  in  the  reservoir.  :  igerat 

the  surface  of  the  earth  whence  the  sj  -;  but 

as  the  water  ennnot  be  made  to  ri='^  in  n  by 

either  of  t!i  1  modes  v'  I, 

the  spring  \^  gin  to  fl  ho 

reservoir  ha«  risen  alwve  the  level  of  the  higiiest  part 
of  the  syphon:  it  will  then  commence  flowing,  upon  the 
principle  of  the  equilibrium  of  fluids;  but  it  will  con- 
tinue upon  the  principle  of  the  syphon;  for,  instead  of 
ceasing  as  soon  as  the  equilibrium  is  rer^torcd,  it  will 
continue  flowing  as  long  as  the  opening  of  the  duct  is 
in  contact  with  the  water  in  the  roservoir.  Springs 
which   do  II  intly  flow  '    '    _', 

and  are  o<  ■  y  the  n-  V 

suppli'd. 


ON  THE  MECHANICAL  PRUPEBTrBS  OP  AIR. 

^'  '   now  examine  the  second    cla*s  of  • 

di-  1  by  the  name  of  aeriftnn,  ..r  .In, tip 

til'  1  of  which  is  the  arr  we  .r- 

f,,  ..-fj.   ..,.,}  ;.  ....n..,i  ti... 

is  I 

tbcir  i-iu'iiiic-Mi,  11(11  in  tiK'ir  iii)-<-tiHiiir«i   properties;  and 
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it  is  the  Utter  we  are  to  examine.  There  is  no  attrao- 
tion  of  cohesion  between  the  particles  of  elastic  fluids, 
BO  that  the  expansive  power  of  heat  has  no  adversary  to 
contend  with  but  gravity  j  any  increase  of  temperature, 
therefore,  expands  elastic  fluids  prodigiously,  and  a 
diminution  proportionally  condenses  them.  The  most 
essential  point  in  which  air  differs  from  other  fluids  is 
by  its  spring  or  elasticity :  that  is  to  say,  its  power  of 
increasing  or  diminishing  in  bulk,  according  as  it  is  less 
or  more  compressed — ^a  power  of  which  liquids  are  almost 
wholly  deprived. 

The  atmosphere  is  thought  to  extend  to  about  the  dis- 
tance of  forty-five  miles  from  the  earth ;  and  its  gravity 
is  such,  that  a  man  of  middling  stature  is  computed  to 
sustain  the  weight  of  fourteen  tons.  Such  a  weight 
would  crush  him  to  atoms,  were  it  not  that  air  b  also 
contained  within  our  bodies,  the  spring  or  elasticity  of 
which  counterbalances  the  weight  of  the  external  air, 
and  renders  us  insensible  of  its  pressure.  Besides  this, 
the  equality  of  pressure  on  every  part  of  the  body  en- 
ables us  more  easily  to  support  it;  when  thus  diffused, 
we  can  bear  even  a  much  greater  weight,  without  any 
considerable  inconvenience.  In  bathing,  we  support  the 
weight  and  pressure  of  the  water,  in  addition  to  that  of 
the  atmosphere  ;  but  this  pressure  being  equally  distri- 
buted over  the  body,  we  are  scarcely  sensible  of  it: 
whilst  if  the  shoulders,  the  head,  or  any  particular  part 
of  the  frame  were  loaded  with  the  additional  weight  of 
a  hundred  pounds,  we  should  feel  severe  fatigue.  On 
the  other  hand,  if  the  air  within  a  man  met  with  no  ex- 
ternal pressure  to  restrain  its  elasticity,  it  would  distend 
his  body,  and  at  length,  bursting  the  parts  which  confine 
it,  put  a  period  to  his  existence.  The  weight  of  the  at- 
mosphere, therefore,  so  far  from  being  an  evil,  is  essen- 
tial to  our  existence.'  When  a  person  is  .cupped,  the 
swelling  of  the  part  under  the  cup  is  produced  by  taking 
away  the  pressure  of  the  atmosphere;  in  consequence 
of  which  the  internal  air  distends  the  part. 

A  column  of  air  reaching  to  the  top  of  the  atmosphere, 
»nd  whoM  base  is  a  square  inch,  weighs  fifteen  pounds 
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»i,f.r,  r»,«»  air  is  hcAvieit.     The  rule  ''■•»•   fl«ii«'«  h'^m 

ri  all  din-ctions  applies  to  ol 
:i-  .  •  i.ijuidu:  tkorefore,  every  sauan 
h  UAtaius  a  pressure  of  fiflecD  pounds ;  a  I 
whole  atmuspbero  may  be  computed  uy  < 
number  of  square  iDcbeti  on  the  surface  of  i 

mull  'hem  bj  fifteen. 

T.              L  of  a  small  quantity  of  air  maj  be  aaoer- 
teineU  Lv  cxbauAting  tbe  air  from  a  bottle,  and  weighing 
the  bottle  thus  emptied.     Suppose  that  a  bottle  aix  cubio 
inches  in  dimension,  weighs  two  ounces;  if  the  air  be 
then  introduced,  and  the  bottle  rcwciebcd,  it  will  be 
found  heavier  by  nearly  two  grains,  showing  that  aix 
cubic  inches  of  air  (at  a  moderate  tempera  tun- "i  wou'h 
about  two  grains.     In  estimating  the  wei, 
temperature  must  always  be  coui«idcred,  I^^k 
by  rarefying  air,  renders  it  lighter.     The  sam«- 
indeed  applies,  almost  with  • "      -     ■*■  -.  to  all   nM-m  •.. 
In  order  U}  a.scertain  tbe                           y  of  air,  the 
same  bottle  may  be  filled  w                             '  '   '  I  of 

six  culiie  inches  of  water  w  i  :  80 

that                  lit  of  w;it<                    i  air  u  :■•  o  1. 

A    i               i    is   an    ii                    r.'hich  the 

state  of  tliu  weather,  by  hL  i  the  at- 

mosphere.    It  is  t  ^         i '••  ill  its  con- 

struction, and  consists  of  a  ghws  tube  a  B, 
about  three  feet  in  liriL'th.  and  oik-d  onlv  at 
one  end.     This  tu' 
mercury,  tlun  ^i' 
finger,  it  is  ii 

tains  a  little  Ui.iv...^.      i  .. 
which  was  in  the  tube  now 
cup,  leaving  a  vacant  space  lu  im.'  uj)]>tT  i>.ui, 
of  the   tube,   to   which   the  air  cannot  gain 
access.      This    space    is  tl 
vacuum;  and  con80f|upnt1y  tbe  mcr< 
relieved  from   tli< 
thitt  in  the  cup  . 
pressure  of  the  air  ou 
that  in  the  tube,  and  ]>i 
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•quilibriutn  of  the  merciir)- is  destroyed  only  to  preserve 
tho  ■'(  Mr  ::il  equilibrium  of  fluids.  This  simple  apparatus 
is  all  that  is  essential  to  a  barometer.  The  tube  and  the 
(.up  or  vase  are  fixed  on  a  board,  for  the  convenience  of 
>  i-j  ;.  -iig  it;  the  board  is  graduated  for  the  purpose  of 
iiig  the  height  at  which  the  mercury  stands  in 

and  the  small  moveable  metal  plate  serves  to 

uiiji  height  with  great  accuracy.     The  weight  of 

t..    atmosphere  sustains  the  mercury  at  the  height  of,  on 

.11 1.0,  about  29 J  inches;  but  the  exact  height  de- 

;  'U  the  weight  ol  the  almuophcre,  which  varies 

rding  to  the  state  of  the  weather.  The  greater 
ire  of  the  air  on  the  mercury  in  the  cup,  the 
hi-xati-  it  will  a>ceud  in  the  tube.  The  air,  therefore, 
generally,  is  heaviest  in  dry  weather,  for  then  the  mer- 
jurv  li-  <  in  the  tube,  and  consequently  that  in  the  cup 
su.-tain-  the  greatest  pressure;  and  thus  we  estimate  the 
dryness  and  fairness  of  the  weather  by  the  height  of  the 
mercury.  We  are  apt  to  think  the  air  feels  heavy  in 
bad  wt'uther,  because  it  is  less  salubrious  when  impreg- 
nated with  damp.  The  lungs,  under  these  circumstances, 
do  not  play  so  freely,  nor  does  the  blood  cir?ulat« 
so  well :  thus  obstructions  are  frequently  occasioned  in 
the  smaller  vcs^sols,  from  which  arise  colds,  a.^thmas, 
agues,  fevers,  &c. 

As  the  atmosphere  diminishes  in  density  in  the  upper 
regions,  the  air  must  be  more  rare  upon  a  hili  than 
in  a  plain;  and  this  difference  may  be  ascertained  by  the 
barometer.  This  instrument  is  so  exact  in  its  indications, 
that  it  ia  used  for  the  purpo^  of  measuring  the  height  of 
mountains,  and  of  estimating  the  elevation  of  balloons. 
Considerable  inconvenience  is  often  experienced  from 
the  thinness  of  the  air  in  such  elevated  situations.  It 
is  sometimes  oppressive,  from  being  insufficient  for  re- 
spiration; and  the  expansion  which  takes  place  in  the 
more  dense  air  contained  within  the  body  is  often 
painful:  it  occasions  distension,  and  sometimes  causes 
the  bursting  of  the  smaller  blood-vessels  in  the  nose  and 
ears.     Besides,  in  such  situations,  the  body  is  more 
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•noied  both  to  hcAt  and  cold ;  for  though  the  atau>- 
ipbere  u  itaelf  tmuparent,  iu  lower  reetons  abound  wit^ 
vapours  and  exbalationa  from  the  cartn,  which  float  in 
it,  and  act  in  some  degree  as  a  oovenng,  which  preaerref 
ua  equally  frooi  the  intensity  of  the  sun's  rajs  and  froa 
the  severity  of  ihc  cold. 

Now,  Rince  the  weight  of  the  alnidsphcre  support* 
mercury  in  the  tube  or  a  barometer,  it  will  support  a 
column  of  any  other  fluid  in  the  8amo  manner;  but  as 
mercury  is  the  bcavicHt  of  all  fluids,  it  will  support  a 
higher  column  of  any  other  fluid ;  for  two  fluids  are  in 
equilibrium,  when  their  heights  vary  inversely  as  their 
densities;  as,  for  instance,  ijf  a  cubic  foot  of  one  fluid 
weighs  twice  an  much  as  a  cubic  foot  of  the  other,  a 
column  of  the  first  ten  feet  in  height  will  weigh  as  much 
as  a  column  of  the  other  twenty  feet  in  heinit  Thuf 
the  pressure  of  the  atmosphere,  which  will  suatean  a 
column  of  mercury  of  thirty  inches,  is  equal  to  sustain- 
ing a  column  of  water  about  thirty-four  feet  in  hei^t. 
The  weight  of  the  atmosphere  i  '  "  re  as  great  as 
that  of  a  body  of  water  surroui.  globe  of  the 

depth  of  thirty-four  feet;  for  a  column  of  air  of  the 
height  of  the  atmosphere  ia  equal  to  a  column  of  water 
of  thirty-four  feet,  or  one  of  mercury  of  twenty-nine 
inches,  each  ha\  ing  the  same  base. 

The  common  pump  is  constmoted  on  this  principle. 
By  the  act  of  pumping,  the  preasore  of  the  atmosphere 
is  taken  off*  one  part  of  the  surfiuM  of  the  water;  this 
part,  therefore,  rises;  being  forced  up  by  the  pressure 
communicated  to  it  by  that  part  of  the  water  on  the 
surfMM  of  which  the  weight  of  the  atmosphere  continnea 
to  act.  The  body  of  a  pump  consists  of  a  large  tube  or 
pipe,  whose  lower  end  is  immersed  in  the  water  which 
It  is  designed  to  raise.  A  kind  of  stopper,  called  a 
piston,  is  ntted  to  this  tube,  and  is  made  to  slide  up  and 
down  it,  by  means  of  a  metallic  rod  fastened  to  the  centre 
of  the  piston. 

The  various  parts  of  a  vamp  are  here  delineated: 
A,  B  is  the  pipe  or  body  of  toa  samp;  p  the  pistoaj  ▼ 
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a  valve,  or  little  door  in  the  piston, 
which,  opening  upwards,  admits  the 
water  to  rise  through  it,  but  prevents 
Its  returning;  andy  a  similar  valve  in 
the  body  of  the  pump.  When  the 
pump  is  in  a  state  of  inaction  the  two 
valves  are  closed  by  their  own  weight; 
but  when,  by  drawing  down  the 
handle  of  the  pump,  the  piston  as- 
cends, it  raises  a  column  of  air  which 
rested  upon  it,  and  produces  a  vacuum 
between  the  piston  and  the  lower 
valve,  y\  jthe  air  beneath  this  valve, 
which  is  immediately  over  the  surface 
of  the  water,  consequently  expands,  and  forces  its  way 
through  it  J  the  water  then,  relieved  from  the  pressure 
of  the  air  ascends  into  the  pump.  A  few  strokes  of  the 
handle  totally  exclude  the  air  from  the  body  of  the 
pump,  and  fill  it  with  water,  which,  having  passed 
through  both  the  valves,  flows  out  at  the  spout.  Thus 
the  air  and  the  water  successively  rise  in  the  pump  on 
the  same  principle  that  the  mercury  rises  in  the  baro- 
meter. Water  is  said  to  be  drawn  up  into  a  pump  by 
suction;  but  the  power  of  the  suction  is  no  other  than 
that  of  producing  a  vacuum  over  one  part  of  the  liquid, 
mto  which  vacuum  the  liquid  is  forced  by  the  pressure 
jf  the  atmosphere  on  another  part.  The  action  of 
«ucking  through  a  straw  consists  in  drawing  in  and 
sonfining  the  breath,  so  as  to  produce  a  vacuum,  or  at 
least  to  lessen  materially  the  quantity  of  air,  in  the 
mouth;  in  consequence  of  whicn,  the  air  within  the 
straw  rushes  into  the  mouth,  and  is  followed  by  the 
liquid,  into  which  the  lower  end  of  the  straw  is  im- 
mersed. The  principle  is  the  same ;  and  the  only  dif- 
ference consists  in  the  mode  of  producing  a  vacuum. 
In  suction,  the  muscular  powers  answer  the  purpose  of 
the  piston  and  valves.  The  distance  from  the  level  of 
the  water  in  the  well  to  the  valve  in  the  piston  ought 
not.  to  exceed  thirty-two  feet,  otherwise  the  water 
would  not  be  sure  to  rise  through  that  valve,  for  the 
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weight  of  the  air  is  tometiiDM  not  raflMent  to  nim  a 
oolamn  of  mercury  more  than  tweoty-cight  inches,  w 
a  oolamn  of  water  much  more  than  thirtv-two  feet; 
but  when  once  it  has  passed  that  opening,  it  u  no  longer 
the  pressure  of  air  on  the  reservoir  which  makes  it 
ascend — it  i»  raised  by  lifting  it  up,  as  you  woold  raise 
it  in  a  bucket,  of  which  the  piston  formed  the  bottom 
This  common  purap  is,  therefore,  called  the  socking  and 
lifting  pump,  an  it  i.s  constmcted  on  both  theie  prinorplea. 
The  forcing  pump  consists  of  a  forcing  poirer  aoded 
to  the  sucking  part  of  the  pump.  Thu  additional 
power  is  exactly  on  the  principle  of  the  syringe;  by 
raising  the  piston,  the  water  is  drawn  npintotke  pnmp; 
and  by  making  it  descend,  it  is  forced  out.  The  lai^ 
pipe,  A  B,  represents  the  moking 
part  of  the  pump,  which  diSen 
from  the  lifting  pump  only  in  its 
piston  P,  being  unfurnished  with  a 
▼alve,  in  consequence  of  which  the 
water  cannot  rise  above  it.  When, 
therefore,  the  piston  desoenda,  it 
shuts  the  valve  y,  and  forces 
the  water  (which  has  no  other 
vent)  into  the  pipe,  d;  this  is 
likewise  furnished  with  a  valve, 
V,  which,  opening  outwards,  ad- 
mits the  water,  bat  prevents  its 
retom.  The  water  is  thus  first 
raised  in  the  pomp,  and  then 
forced  into  the  pipe,  by  the  alternate  asq^nding  and  de- 
scending motion  of  the  piston,  after  a  few  strokn  of 
the  handle  to  fill  the  pipe,  fipom  whence  the  wmler  'vmam 
at  the  spout. 


ON  OPTICS. 


Optics  is  one  of  the  most  interesting  braaehot  of 
Natural  Philosophy;  it  it  the  aoience  of  vinon,  and 
teaobet  as  how  we  see  objeoti.    In  Uiia  MMDOt^  bodiaf 
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•re  dinded  into  htmincnts,  opaqvf,  and  tranitparent. 
A  luminous  body  is  one  that  shines  by  its  own  light — as 
the  sun,  the  fire,  a  candle,  &c.  But  all  bodies  that 
shine  are  not  luminous;  polished  metal,  for  instance, 
when  it  shines  with  so  much  brilliancy,  is  not  a  lumi- 
noQs  body,  for  it  would  be  dark  if  it  did  not  receive 
light  from  a  luminous  body ;  it  belongs,  therefore,  to 
the  class  of  opaque,  or  dark  bodies,  which  comprehend 
all  such  as  are  neither  luminous  nor  will  admit  the  light 
to  pass  through  them  ;  and  transparent  bodies  are  those 
which  admit  the  light  to  pass  through  them,  such  as 
gl:i?s  and  water.  Transparent  or  pellucid  bodies  are 
fp( (ucntly  called  mediums;  and  the  rays  of  light  which 
{■ass  through  them  are  said  to  be  transmitted  by  them. 
Light,  when  emitted  from  the  sun,  or  any  other  lumi- 
nous body,  is  projected  forwards,  in  straight  lines,  in 
every  possible  direction;  so  that  the  luminous  body  is, 
not  only  the  general  centre  whence  all  the  rays  proceed 
but  every  point  of  it  may  be  considered  as  a  centre 
which  radiates  light  in  every  direction.  A  ray  of  light 
is  a  single  line  of  light  pro- 
jected from  a  luminous  body; 
and  a  pencil  of  rays  is  a  collec- 
tion of  rays  proceeding  from 
any  one  point  of  a  luminous  body. 

Philosophers  are  not  agreed  as  to  the  nature  of  light. 
Some  maintain  the  opinion  that  it  is  a  body  consisting 
of  detached  particles,  which  are  emitted  by  luminous 
bodies,  in  which  case  the  particles  of  light  must  be  in- 
conceivably minute ;  since,  even  when  they  cross  each 
other  in  every  direction,  they  do  not  interfere  with 
each  other.  Others  suppose  it  to  be  produced  like 
sound,  by  the  undulations  of  a  subtle  fluid  diffused 
throughout  all  known  space.  In  some  respects,  light  is 
obedient  to  the  laws  which  govern  bodies;  in  others,  it 
appears  to  be  independent  of  them.  Thus,  though  its 
course  corresponds  with  the  laws  of  motion,  it  does  not 
seem  to  be  influenced  by  those  of  gravity ;  for  it  has 
never  been  discovered  to  have  weight,  though  a  variety 
of  experiments  have  been  made  with  a  view  of  asoer- 


teining  that  point.  Wo  are,  hoverer.  «o  ignonmt  of 
Uie  iDtiouUo  naturo  of  light,  that  wo  akall  confine  our 
att«ution  to  aucb  of  its  properties  as  are  well  as* 
certaincil. 

To  return,  then,  to  the  examination  of  the  effects  of 
ihe  radiation  of  light  from  a  luminous  bodj — since  the 
rajs  are  projected  in  straiglit  llncH.  when  thev  meet  with 
an  opaque  body  through  u  ore  unable  to  pass, 

they  are  stopped  short  in  li^....  v^-ioe;  for  th'—  '"■•■••■( 
move  in  a  curve  line  round  the  bodv-  The  iii 
of  the  rays  of  light  by  the  opaque  body  produces  mt  re- 
fore  darkuess  on  the  opposite  side  of  it;  and  if  this 
darkness  fall  upon  a  wall,  a  sheet  of  paper,  or  an^ 
object  whatever,  it  forms  a  shadow;  for  shadow  is 
nothing  more  than  darkn*  x-d  bv  the  int^rv. ! 

tion  of  ao  opaque  body,  wl..  uts  the  rays  of  li^u- 

from  reaching  an  object  behiuj  it. 

A  B  If  the  luminous  body,  A,  b« 

larger  than  the  opaoue  oody,  b. 
tho  ahadow  will  gradually  dimi 
nish  in  siae  till  it  tcnuiuates  ins 
pmnt ;  if  smaller,  the  shadow  will  coatinually  increase 
in  cixe,  as  it  is  more  distant  from  the  object  which  pro 

jects  iL  Tho  sha 
dow  of  a  figure,  a, 
varies  in  aixe,  ao- 
oording  to  the  dis> 
tanoe  of  the  several 
surfaces,  b,  c,  d,  il 
on  which  it  is  d»- 
fcrihed 
lines  of  the  rays  of  ,'aque 

bct- _.....-  ..i  their  course,  and  ,   lou  of 

which  is  the  occasion  of  shadows?  This  leads  to  a  very 
important  property  of  light,  Re/Uction. 

When  rays  of  light  encounter  an  opaque  body,  which 
they  cannot  travcrw),  part  of  thcin  are  ;i»-  -' ■  '  '  '  't, 
and  part  are  reflected,  and  rcbouud,  a^  1 

which  is  strudt  against  a  wall.     Lij' ' 
is  ffoverned  by  the  same  laws  a^  ^  (? 

bodifM.     If  a  ray  of  lightiiliU  perpeuaicuiariy  on  aa 
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opaque  body,  it  is  reflected  back  in  the  same  line  towards 
the  point  whence  it  proceeded;  if  it  fall  obliquely,  it  is 
reflected  obliquely,  but  in  the  opposite  direction,  the 
augle  of  incidence  being  equal  to  the  angle  of  reflection. 
If  the  shutters  be  closed,  and  a  ray  of  the  sun's  light 
admitted  through  a  very  small  aperture,  and  reflected  by 
a  mirror,  on  which  the  ray  falls  -perpendicularly,  but 
one  ray  is  seen,  for  the  ray  of  incidence  and  that  of 
reflection  are  both  in  the  same  line,  though  in  opposite 
directions,  and  thus  are  confounded  together.  The  ray, 
therefore,  which  appears  single,  is  iu  fact  double,  being 
composed  of  the  incident  ray  proceeding  to  the  mirror, 
and  the  reflected  ray  returning  from  the  mirror.  These 
may  be  separated  by  holding  the  mirror  .M, 
in  such  a  manner  that  the  incident  ray, 
A  B,  shall  fall  obliquely  upon  it;  then  the 
reflected  ray,  B  c,  will  go  oflf  in  another 
direction.  If  a  line  be  drawn  from  the 
point  of  incidence,  B,  perpendicularly  to  the  mirror,  it 
will  divide  the  angle  of  incidence  from  the  angle  of  re- 
flection, and  these  angles  will  be  equal. 

It  is  by  reflected  rays  only  that  we  see  opaque 
objects.  Luminous  bodies  send  rays  of  light  imme- 
diately to  oureyes ;  but  the  rays  which  they  send  to  other 
bodies  are  invisible  to  us,  and  are  seen  only  when  re- 
flected or  transmitted  by  those  bodies  to  our  eyes. 

Let  us  now  examine  by  what  means  the  rays  of  light 
produce  vision.  They  enter  at  the  pupil  of  the  eye,  and 
proceeding  to  the  retina,  an  expansion  of  the  optic  nerve, 
which  is  situated  at  the  back  of  the  eye-ball,  there  describe 
the  figure,  colour,  and  (with  the  exception  of  size)  form  a 
complete  representation  of  the  object  from  which  they 
proceed.  If  the  shutters  be  closed,  and  a  ray  of  light 
Admitted  through  a  small  aperture,  a  picture  may  be 
*een  on  the  opposite  wall  similar  to  that  which  is  deli- 
aeatcd  on  the  retina  of  the  eye ;  it  exhibits  a  picture  in 
miniature  of  the  garden,  and  the  landscape  would  be 
perfect  were  it  not  reversed.  This  picture  is  produced 
by  the  rays  of  light  reflected  from  the  various  objects 
in  the  garden,  &nd  which  are  admitted  through  the  hole 


In  iht  window-flhotter.     It  is  called  a  oamera  obaevra, 
fdark  chamber,)  from  the  Deoeantj  of  dorkeaiDg  the 
room  ID  order  to  exhibit  it. 
The  rajrs  from  the  glittering  weathercock  at  tho  top 
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of  the  building  a,  represent  it  at  a;  for  t^'• 
being  much  higher  than  the  aperture  in  t ! 
a   few  of  the    rays,  which  ore   rcfl'    •  i 

obliquely  descending  direction,  can  i 
The  rays  of  light  moving  always  in  Htrai^m  . 
which  enter  the  room  in  a  descending  dir  1 

continue  their  course,  in  the  same  \  wili 

consequently  fall  upon  the  lower  j  1  op- 

posite  the   aperture,    and    represent    the    w  k 

reversed  in  that  spot,  instead  of  erect  in  i 
most  part  of  the  landscape;  and  the  mys  of  liuit   it  )in 
the  steps,  b,  of  the  builiJing,  in  entering  the  an.  rmto, 
ascend,  and  describe  them  iu  the  highest  instead  of  the 
lowest  part  of  the  landBcapc;  whilst  the  rays  proceeding 
from  the  part  which  is  to  the  left,  describe  it  on  the 
wall  to  the  right.     Those  which  are  reflect- ■'  ''^-  '^^^ 
walnut-tree,  o  D,  to  the  right,  delineate  its  fig 
picture  to  the  left,  r  d.     Thus  the  rays,  < 
different  directions,  and  proceeding  always  i 
lines,  cross  each  other  at  their  tlir 

apertures;  those  from  above  pr  .  ;I,  -■ 

the  right  gi)  » 
right;  thus  < 
occupring  & 
does  m  natm 
though   ittf   poaiUon    is   revtned,  doe*   nut  ohaa|{e  iU 
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^  '     landscape,  for,  being  immediately  in  front 

,  it.>  ra^s  fall  perpendicularly  upon  it, 

:ucied  perpendicularly  to   the  wall, 

.10  the  object.     It  is  thus  thut  the 

>jbjecti>  is  painted  on  the  retina  of  the  eye. 

if  tho  eye,  through  which  the  rays  of  light 

its  the  aperture  in  the  window-shutter; 

delineated  on  the  retina  is  exactly  simiiai 

to  tho  picture  on  the  wall. 

Till-  iiifT,  1.  lit.  apparent  dimensions  of  objects  at  dif- 

-  proceed  from  our  seeing,  not  the  objects 

. .^.  .,...> , .  V  r.  ..at  merely  their  image  on  the  retina.    Here 

is  represented  a  row  of  trees,  as  viewed  in  the  camera 


nbscura;  the  direction  of  the  rays  from  the  objects  to 
flie  image  is  expressed  by  lines.  Observe  that  the  ray 
v.hich  comes  from  the  top  of  the  nearest  tree,  and  that 
which  comes  from  the  foot  of  the  same  tree,  meet  at 
the  aperture,  forming  an  angle  of  about  twenty-five  de- 
crees; this  is  called  the  angle  of  vision,  being  that 
under  which  we  see  the  tree.  These  rays  cross  each 
other  at  the  aperture,  and  represent  the  tree  inverted  in 
the  camera  obscura.  The  dimensions  of  the  image  are 
r  '  My  smaller  than  those  of  the  object,  but  the 
]  ,s  are  perfectly  preserved.     The  upper  and 

iow-r  ray  from  the  most  ul^tant  tree,  form  au  angle  of 
ii't  more  than  twelve  or  fili^t^n  degrees,  and  an  image 
ional  dimensions.     Thus  two  objects  of  the 
as  the  two  trees  of  the  avenue,  form  figures 
t  sizes  in  the  camera  obscura,  according  to 
:.cc,  or,  in  other  words,  according  to  the  angle 
which  they  are  seen, 
we  copy  nature  as  she  really  exists;  in 
ng  we  represent  her  as  she  appears  to  us — that  is 
.  . . ,  we  do  not  copy  the  objects,  but  the  image  they 
furm  on  the  retina  of  the  eye. 
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We  cannot  judge  of  the  velocity  of  a  bodj  in  motion 
onlcss  wc  know  its  distance  :  for,  Kupposing  two  men  to 
set  off  at  til'  •  from  a  and  B,  to  walk  each 

to  the  end  «■:  vc  litus  r  and  D,  if  they  per- 

form their  walk  iu  ila  nuuo  spacf  of  time,  i* 
have  j>riK'ccded  at  a  verj. 
rate;  an<l  yet,  to  an  eye  siluiitcd  at 
E,  they  will  appear  to  hare  mored 
with  equal  velooi^,  becaoae  they 
?rill  both  hayo  gone  throoffb  an 
equal  number  of  degrees,  though 
over  a  very  unequal  length  of 
ground.  Sight  cannot  be  implicitly 
relied  on ;  it  deceives  us,  both  in 
regard  to  the  site  and  the  distance 
of  objects — ^indeed  our  sen  ^^  --  -li 
be  very  liable  to  lead  us  into  error,  if  exjx  1 

not  set  us  right.     Nothing  more  <  uMy  ^""ws 

how  requisite  ex|)erience  is  to  corrct ;  n  of  sight, 

than  in  the  case  of  a  young  man  who  was  bin.  "  i- 

infancy,  and  who  recovered  his  sight  at  the  a- 
teen,  by  the  operation  of  couching.  At  first  he  haU  no 
idea  either  of  the  size  or  distance  of  objects,  but  ima- 
gined that  every  thing  he  saw,  touched  1;  t 
was  not  till  after  having  repeatedly  l-  I 
-walked  from  one  object  to  another,  that  he  «'  ' 
idea  of  their  respective  dimensions,  their  relui.  ,^  ...-u- 
tion.s,  and  their  distance*. 

Since  an  image  is  formed  on  the  retina  of  r-  '•   ■*"  -  ■- 
eyes,  it  would  seem  that  wc  ought  to  Bee  obj< 
In  fact,  however,  we  do  not;  and  perhaps  the  ik- 
tion   which  hnn  been   offered  of  the  difficulty  is 
that  the  art  -^  on  the  opti-- 

eye  is  so  p-  ^hn^  thrj  pro-! 

Sfii.'snfi'Ui ;   ' 
from  thf  n  ! 

to  be  single      Iksides,  each  eye  refers  th- 
ex.ictly  the  same  place,  from  which  wo  un. 
conr-lndc  that  there  can  be  but  onf  object.     I*crfr'<ii3 
nfiiicted  with  m  diseaae  in  one  eye,  which  preventa  the 
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nya  of  light  ^lu  affecting  it  in  the  same  mann«rasthe 
other,  frequently  sco  double. 

The  image  of  an  object  in  a  looking-glass  is  not  in- 
rerted,  because  the  rays  do  not  enter  the  mirror  by  a 
sroall  aperture,  and  cross  each  other,  as  they  do  at  the 
orifice  of  a  camera  obscura,  or  the  pupil  of  the  eye. 

When  a  man  views  himself  in  a  mirror,  the  rays 
from  his  eyes  full  perpendicularly  upon  it,  and  are  re- 
flected in  the  same  line;  they  proceed,  therefore,  as  if 
they  had  come  from  a  point  behind  the  glass,  and 
the  same  eflFect  is  produced  as  if  they  proceeded  from 
an  image  of  the  object  described  behind  the  glass,  and 
situated  there  in  the  same  manner  as  the  object  before 
it.  This  is  not  the  case  only  with  respect  to  rays 
falling  perpendicularly  on  the  glass,  but  with  all  others. 
Thus,  a  ray  proceeding  from  the  point  c  to  D  is  reflected 
to   A,    and    arrivi'.^    there    in      F  B  A 

the  same  manner  a.s  if  it  had 

groceeded  from  E,  a  point 
ehind  the  glass,  at  the  same 
distance  from  it  as  C  is  in 
front  of  it.  b  0 

A  man  cannot  see  himself  in  a  mirror  if  he  stand  to 
the  right  or  to  the  left  of  it,  because  the  incident  rays 
Calling  obliquely  on  the  mirror  will  be  reflected  obliquely 
in  the  opposite  direction,  the  angles  of  incidence  and  re- 
flection being  equal. 

There  are  three  kinds  of  mirrors  used  in  optics;  the 
plane  or  flat^  which  are  the  common  mirrors,  convex 
mirrors,  and  concave  mirrors.  The  reflection  of  the 
two  latter  is  very  diffierent  from  that  of  the  former. 

The  plane  mirror,  which,  as  we  have  seen,  does  not 
alt'.T  the  direction  of  the  reflected  rays,  forms  an  image 
behind  the  glass  exacth'  similar  to  the  object  before  it; 
for  it  forms  an  image-  of  each  point  of  the  object  at 
the  same  distanoe  behind  the  mirror,  that  the  point 
is  before  it;  and  thote  images  of  the  different  points 
together  make  np  one  itTiacre  of  the  whole  object.  A 
convex  mirror  has  the  property  of  making  the  reflected 
rays  diverge,  by  which  means  it  diminishes  the  image; 
SM  a  concave  mirror  makes  the  ny*  converge,  and, 


eertek  aiMBniikioeM,  mMpifiet  Um  imafre.    Let 
u*  begin  bv  examining  the  r«fleution  of  a  c 
when  tbii  is  formed  by  n  portion  of  the  » 
of  a  sphere.     If  ^  i  ravM  fall 

ray  only  which,  i  wttuld  pas- 

centre,  or  axis  of  '  r,  is  pcrpcuiliculttr  Ui  il.     Id 

order  to  avoid   < '  ,  we  have  druuu   dtilv   three 

parallel  lines,  ab,  CD,  bf,  to  repreaeut  r  i:  on 

the  cnnvi  A  M.N  ; 

the  111.  'II''  :.i 
observe,  ia  Jh;  I  j  r 

to  thu  mirror,  •■ 
fall  on  it  ' 
The   throe    r;.  .; 

parall  '  >'.'i    ail    ue 

pArf-  to  a  flat 

V  eaa 

V  on 

a  ■  ,     ,'  :  ,*  1 

la  not  directed  towards  the  centn  '  !  ; 

weight  falls  perpendicularly  to  the 

attracts  it  toward  the  ccutre.     In  oi  i- 

rays  may  full  perpendicularly  to  the  mirror  at  b  and  r, 

the  rays  uiu^t  be  iu  the  direction  of  the  dotted  linos 

which  meet  at  the  centre,  c,  of  the  sf^ere,  of  which  the 

mirror  forms  a  portion. 

Now  let  us  observo  in  what  direction  the  three  rays 
AP.  will  be  reflected.  The  middl  -  ""nlling 
per;               rly  on  the  mirror,  will  be  r<  the 

same  iiuc;  tbe  two  others,  falling  ol'  n  oe  re- 

flected obli(|U*»1y  to  o  »nd  H,  for  the  <i  ^  arc  per- 

pendiculars. an^Iea  of  mcj  I  ' 

reflrctiou,  i.i  iS  if  ihey  cami 

p»)iut  l;  ami  ^inc•l.•  \vu  m-u  ubjccts  in  the  dircctiva  of  ilio 
rvflectcd  ray,  we  hliall  .-.ee  an  ima^,  answrrinc  to  tint 
which  wt.uUl  be  prtKlucedbyabodyplact'i 
the  pttint  at  which  the  reflects!  rays,  if  oou' 
the  mirror,  would  uni  manimage.      i 

is  e<|tially  distant  froi urfaoe  and  oen' 

2 here,  and  is  called  the  imaginary  focus  of  t. 
fbima  is  a  point  at  which  rays  unite: — the  ^^^^  ^ 
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which  parallel  nya  oonveree  is  called  the  prineipaJ 
foau.  In  the  pnaent  caae  the  focus  is  called  an  ima- 
ffiauury  focus,  beoaaae  the  rays  only  appear  to  unite  there, 
or  rather  proceed,  afu^r  reflection  iu  the  same  direction 
as  if  they  eame  from  behind  the  mirror,  from  that  point; 
fir  tibej  do  not  pass  through  the  mirror,  since  they  are 
reflected  by  it. 

A  concave  mirror  is  formed  of  a  portion  of  the  inlemal 
fRU&ce  of  a  hollow  sphere,  &c.,  and  its  peculiar  property 
is  to  make  the  rays  of  light  converge.  If  three  parallel 
isys,  A,  B,  c,  D,  K,  r,  fall  on  the  concave 
mirror,  m  n,  the  middle  ray  will  be  re-  a- 
flected  in  the  same  line,  beipg  in  the 
direction  of  the  axis  of  the  mirror,  and  o^ 
the  two  others  will  be  reflected  obliquely, 
as  they  fall  obliquely  on  the  mirror. 
The  two  dotted  perpendiculars  divide  their  angles  of 
incidence  and  reflection ;  and,  in  order  that  these  angles 
may  be  equal,  the  two  oblique  rays  must  be  reflected  to 
L,  where  they  will  unite  to  the  middle  ray.  Thus, 
when  any  number  of  parallel  rays  faU  on  a  concave 
mirror,  they  are  reflected  to  a  focus;  for,  in  proportion 
as  the  rays  are  more  distant  from  the  axis  of  the 
mirror,  they  fall  more  obliquely  upon  it,  and  are  more 
obliquely  reflected ;  in  consequence  of  which  they  come 
to  a  focus  in  the  direction  of  the  axis  of  the  mirror; 
and  this  point  is  not  an  imaginary  focus,  (as  with  the 
convex  mirror,)  but  the  true  focus  at  which  the  rays 
unite.  If  rays  fall  convergent  on  a 
concave  mirror,  they  are  sooner  brought 
to  a  focus,  L,  than  parallel  rays ;  their 
focus  is  therefore  nearer  to  the  mirror 
M  N.  Divergent  rays  are  brought  to  a 
'ant  focus  than  parallel  rays, 
lie  focus  is  at  L;  but  the  principal  focus  of 
mirrors,  either  convex  or  concave,  is 
equally  distant  from  the  centre  and 
the  surface  of  the  sphere.  If  a  me- 
tallic concave  mirror  of  polished  tin 
be  exposed  to  the  sun,  the  rays  will 
be  collected  into  a  very  brilliant  fooos;  and  a  piece 


#  wnr  btld  hi  this  foeu  will  take  Am;  ior 
l%ht  manoi  b«  rumegnlKiiiii  witlMrai  mammalaiiag  a 
propoitioiud  qnaafti^  of  bast;  beno*  Mooftv*  aurMn 
have  obtained  tbe  name  of  bum* 
ing  mirroni.  If  a  bfning  I^mt 
be  pUoed  in  tlw  fawn,  Uie  nj 
which  falht  in  the  Untta/m  id 
tbo  axis  of  tbe  mismr  will  be 
refleetod  baok  in  tbe  ■■«  Xae; 
bmfc  two  eiber  nyiy  dmwn  fron 
Ike  IbeiM,  ud  iklMag  OB  lU  niEPor 
a*  s  and  F,  will  be  rafleeted  to  a  aad  ■.  Iktnhm  Um 
rays  which  proceed  from  a  light  plaeed  in  the  foeoa  of 
a  concave  mirror,  (all  diTergent  apon  it,  aad  are 
parallel ;  it  is  ezaodhr  tbe  ravene  at  Ike  ftnai 
in  which  the  rays  fell  pavallel  oo  tbe  ainari  and 
wieatad  to  a  focus.  In  other  wofda,  wbea  ibe  iPfiidaat 
nja  ate  panllel,  tbe  refleeted  nq«  ooovevjge  to  a 
fboos ;  when  the  incident  rays  prooeed  from  tbe  foena, 
they  are  veAeoted  parallel.    Thu  is  a  very  iaapoftaat  law 


ON  REFRACTION  AND  00L0DB8. 

Re^txKtiim  ia  tbe  effset  which  tranapawt  mediuna 
wodMe  on  ligbt  in  ite  penaagn  tbroogb  tbem.  Opaque 
Dodiee  reflect  the  rays,  and  tnuisparept  bodies  traamit 
Ifaem ;  but  it  is  Connd  Uiat.  if  a  ray,  in  peaaiag  fnm  one 
medium  into  anotbar  of  different  density,  fidl  obliqaelj, 
it  is  turned  out  of  ite  course.  Tbe  power  wbkb  oaoaea 
the  deviiOioD  of  tbe  ray  is  not  fully  andaratood ;  bot 
tbe  appearanoea  are  the  aame  aa  if  the  ray  Tsappoaiiis  it 
to  be  a  sueoeaaioo  of  moiria^  particles,  wbien  ia  for  toia 
porpoee  tbe  moet  oooveniant  way  of  eoaiidering  it) 
were  attracted  by  tbo  denatr  madinai  aiota  atnmgly  tbaa 
b^  tike  rarer.  Let  ae  snppoae  tba  two  iwdiaiaa  to  ba 
aur  and  water:  when  a  ray  of  light  paaaaa  froaa  air  into 
water,  it  appears  to  be  more  strongly  atlwalad  by  tbe 
bttar.    If  ibett  a  ray,  ab,  kli  pnrfndwiUi-ly  on  watafi 
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tiM  Atmetton  of  vater  acts  in  the  sarao  direoiioft  «• 

the  otmae  of  the  ny ;  it  will  not  therefore  cania  » 

dwrMtion,  and  the  ray  will  prooeod  Btrmight  on  to  ■ ; 

bni  if  it  fall  obliquely  as  the  ray  c  r, 

the   water  will   attract   it   out   of  ite 

ooorae.     Let   as   suppose   the   ray   to 

bare  reached  the  surface  of  a  denser 

medium,  and  that  it  is  there  a&ctcd 

by  its  attraction.     If  not  counteracted 

by  some  other  power,  this  attraction 

would  draw  it  perpendicularly   to  the 

water  at  b,  towards  K ;  but  it  is  ailso  impelled  by  its  pro* 

jeetile  force,  which  the  attracticm  of  the  denser  medium 

osonot  overcome ;  the  ray,  therefore,  acted  on  by  both 

these  powers,  mores  ia  a  direction  between  them,  anil 

instead  of  porsuing  its  original  course  to  D,  or  being  ioft- 

pUeitiy  guided  by  the  water  to  K,  proceeds  towards  F, 

•0  that  the  rays  appear  bent  or  l»t)ken. 
If  a  shilling  be  plaeed  at  the 

bottom  of  an  empty  tea-cup,  and    ^^^ 

the  teurcup  at   such   a   distance    "^\ 

from  the  eye  that  the  rim  shall 

hide  the  shilling,  it  will  become 
visible  by  filling  the  cup  with 
water.     In  the  first  instance,  the 

rays  reflected  by  the  shilling  are 

directed  higher  than  the  eye,  bat 
when  the  cup  Is  filled  with  water,  they  art,  rcfraoted  by 
its  attraction,  aad  bent  downwards  at  quitting  it,  so  a9 
10  cuter  the  eye.  When  the  ahiliing  beeomeu  visible  by 
the  refraction  of  the  ray,  you  do  not  see  it  in  the  situa- 
tion which  it  really  oouupies,  but  an  image  of  it  higher 
in  the  cap ;  for  as  objects  always  appear  to  be  MtaaiMl 
in  the  direction  of  the  ruyu  which  cuter  the  eye,  the 
shilling  will  be  seen  in  the  direction  of  the  refracted 
ray  at  B.  The  manner  in  which  an  oar  appeani  benl 
in  water  ie  a  aaittUr  effect  of  refraction.  When  we 
see  the  bottoin  id  a  clear  stream,  thti  rays  which  it  re- 
fleeto,  heing  refracted  in  their  passage  from  the  vatfor 
into  the  air.  wiU  make  the  bottom  appear  more  elevated 
thiLD  id  rwiJy  is,  aad  tht  water  will  consequently  appear 


'^ 
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■halloww  AmMnM  have  freqt 
•onad  bj  this  cuciUHlUMe;  and  bttys,  who  ve  in  th* 
habit  of  Mthing,  dioiild  be  eandoiied  uot  to  tnut  to  the 
i^^Mreni  ahalloirne«  of  water,  as  it  will  always  prova 

The  refraotioD  of  light  uvranti  our  aeeinst  the  hea- 
fittlj  bodies  in  their  real  situation.  The  light  thej 
Mpd  to  ns  beinff  refiraoted  in  passing  into  the  atino> 
IllMrai  we  see  the  sun  and  stars  in  the  direction  of  the 
nAMled  ray.  If  the  son  were  immediately  over  oor 
heads,  the  rays  fidling  perpendienlarly  on  the  atmo- 
afhen  would  not  be  refracted,  and  we  should  then  see  it 
IB  its  true  situation.  To  the  inhabitants  of  the  torrid 
■one,  where  the  sun  is  sometimes  vertieal,  its  rays  are 
than  not  refracted.  There  is,  however,  another  obstacle 
to  see  the  heavenly  bodies  in  their  true  situation,  which 
affects  them  in  the  torrid  aone  as  well  aa  elaavham. 
Light  is  about  eight  minutes  and  a  half  in  its  jMSMge 
from  the  sun  to  the  earth;  therefore,  when  the  rays 
reach  us,  the  sun  has  quitted  the  spot  he  oooupied  on 
their  departure;  yet  we  see  him  in  the  direction  of 
tho8e  ray8,  and  consequently  in  a  situation  which  he 
had  abauduned  eight  minutes  and  a  half  before.  In 
speaking  of  the  sun'H  uiotion,  we  mean  his  apparent 
mutiuu,  produced  by  the  diurnal  rotation  of  the  earth, 
for  the  effect  being  the  same,  whether  it  be  our  earth, 
or  the  heavenly  bodies  which  move,  it  is  more  easy  to 
rspreaent  thinss  ss  they  appear  to  be,  than  as  they 
nally  are.  The  refraction  of  the  sun's  rays  by  the 
atBOiphMm  naders  the  days  longer,  as  it  oecaaioaa  oor 
■eoiM  aa  image  of  the  sun,  both  before  he  riaas  and 
after  he  sets ;  for  below  the  horison  he  still  shines  upon 
the  atmosphere,  and  his  rays  arc  thence  refracted  to  the 
earth.  So,  likewise,  we  see  an  image  of  the  sun  before 
he  rises;  the  ravs  that  previously  fall  upon  the  atmo- 
q»bere  being  reflected  to  the  earth. 

If  light  radiating  from  a  luminona  body  continues  to 
pass  through  a  medium  of  the  some  daaaity,  its  direction 
wmmmaB  vmobngad ;  but  if  it  paasea  tnm  ooa  mediom  to 
ti  t^d^firetu,  its  direction  boooaai  diffannt;  and 
1  by  lines  rapresenting  tha  foRMT  aad  lat- 


I  makMwhat  is  called  the  anyie  t^9t^mtMe^ 

— When  raye  of  light  fall  perpendicularly  on  a  surfMM 

they  are  not  all  refracted — ^the  exceptions  to  this  role, 

if  any,  arc  so  rare,  that  they  need  not  be  BOtioed.     Bat 

when  they  fall  obliquely  on  the  surface  of  the  second 

medium,  if  they  pass  firom  a  less  to  a  more  denize  me- 

diuii      '         :-  tamed  toward*;  xSftom  a  more  to  a  less 

den-  1,  they  are  turned  from  a  perf>endicular  to 

'"  icc.     If,  however,  they  fall  very  obliquely  they 

ted,  instead  of  being  refracted.     If  the  density 

of  the  medium  gradually  increase,  they  will  describe  a 

curve;  as,  for   instance,  when  they  pass  through  the 

re.     When  the  two  opposite  surfaces  of  a  me- 

parallel,  the  direction  of  the  ray  is  changed, 

(tossing  the  medium  it  becomes  parallel  to  its 

I    .....  f  ath.     Thus,  in  passing  through  a  pane  of  glass, 

the  rays  suffer  two  refractions;  which,  being  in  contrary 

directions,  produce  nearly  the  same  effect  as  if  no  re- 

firactiou  hod  taken  place. 

A  A  represents  a  thick  pane  of  glass  seen  edgeways. 
When  the  ray  B  approaches  the  glass 
at  c,  it  is  refracted  by  it;  and,  instead 
of  continuing  its  course  in  the  same 
.it  pa.sses  through  the  pane 
that  point,  returning  into  the 
ail',  ii  ia  again  refracted  by  the  glass,  e'  a 
but  in  the  contrary  direction,  and  in  consequence  pro- 
ceeds to  K.  Now  the  ray  b  c,  and  the  ray  D  E,  being 
parallel,  the  light  does  not  appear  to  have  suffered  any 
refraction ;  for  if  a  ray  of  light  passes  from  one  medium 
into  another,  and  through  that  into  the  first  again,  the 
two  refractio«8  being  equal,  and  in  opposite  directions, 
no  sensible  effect  is  produced;  for  the  direction  is  the 
same,  and  the  little  space  by  which  the  ray  is  thrown 
to  one  side,  is  necessarily  less  than  the  thickness  of  the 
medium,  and  the  thickness  of  a  pane  of  glass  is  too  little 
to  be  worth  considering.  But  this  is  the  case  only  when 
the  two  surfjEtces  of  the  refracting  medium  are  parallel 
to  each  other :  if  they  are  not,  the  two  refractions  may 
be  made  in  the  same  direction,  and  may  cause  the 
tajB  to  oome  do  a  focus  at  a  point  beyond  Uie  medium. 


A 


■  V  u  ■ 
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ig  oallad  a  pbao-eonvez,  from  ^ 
having  oim  aide  flat,  and  the 
oIlMr  fenn^ad;  b  ia  a  piano- 
ooneaTO,  having  ana  aide  hol- 
low; o  ia  a  doabla-oonTex, 
and  haa  both  aidea  roanded;  d 
if  a  dovhla  oonoaTe,*  with  both  aidea  hollow ;  x  la  a 
ninaa,  (ao  oallod  Arom  ita  moon  •b^M,)  *od  hai  onaada 
tmmxj  and  tho  other  oonoaTa.  Ina  ptttpeitj  of  khoaa 
wUah  have  a  eonvaz  nrfiMO  ia  to  ot^Moi  ray*  of  light 
to  a  Ibana;  and  thoae  whioh  have  a  oooeave  aurfitoe  to 
dnaataa  them. 

Iha  following  diagram  will  sive  aome  idea  o(f  tha 
manner  in  which  light  ia  afiected  bj  being  transmittad 
thmngh  media  of  greater  denaity,  and  bounded  by  plana, 
aoBvaaC)  or  oonoave  aufaoea: 


The  following  will  show  how  parallel,  Ac.  raya  ara 
brought  to  a  fooua  by  convex,  or  made  to  diverge  by 
eooeave  Icnaoe: 


It  ia  evident  that  oo«v«q|ent  raya  baaoma  man  con- 
vergent with  ooBv«x  lanaai,  and  diveigant  laya  mtn 
uitefgent  with  oonaa^  lanaaa- 

We  ah&ll  next  eaplain  tha  rofitaotiona  of  a  tnangalar 
piaaa  ef  glaaa,  aatlad  a  ftriam.    Tha  aidaa  aaa  iat;  it 
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eannot  therefore  bring  the  rsjs  to  a 
focus,  nor  can  ita  refraction  be  similar 
'k  to  that  of  a  flat  pane  of  glaas,  because 
it  has  not  two  sides  parallel.  The  re- 
fraotions  of  the  light,  on  entering  and  on  quitting  the 
pnsm,  are  both  in  the  same  direction.*  On  entering 
the  prism  P,  the  ray  is  refracted  from  B  to  c,  and  on 
qnitdng  it,  6t)m  c  to  d.  If  the  window-shutters  be 
eloeed,  and  a  raj  of  light,  admitted  through  a  small 
■pertore,  &11  upon  a  prism,  it  will  be  refracted,  and  a 
•peotmm,  a  b,  representing  all  the  colours  of  the  rain- 
bow, will  be  formed 
on  the  opposite  wall. 
It  is  difficult  to  con- 
ceive how  a  piece  of 
white  glass  can  pro- 
duce such  a  variety 
of  brilliant  colours;  but  the  fact  is,  that  the  colours  are 
not  formed  by  the  prism,  but  existed  in  the  ray  previous 
to  its  refraction  j  for  the  white  rays  of  the  sun  are  com- 
posed of  coloured  rays,  which,  wien  blended  together, 
appear  colourless  or  white. 

Sir  Isaac  Newton,  to  whom  we  are  indebted  for  the 
most  important  discoveries  respecting  light  and  colours, 
was  the  first  who  divided  a  white  ray  of  light,  and 
found  it  to  consist  of  an  assemblage  of  coloured  rays, 
which  formed  an  image  upon  the  wall,  such  as  is  ex- 
hibited, in  which  are  displayed  the  following  series  of 
colours — red,  orange,  yellow,  green,  blue,  indigo,  and 
violet.  Now  a  prism  separates  these  coloured  raj's  by 
refraction.  It  appears  that  the  coloured  rays  have 
different  degrees  of  refrangibility ;  in  passing  tiirough 
the  prism,  therefore,  they  take  different  directions, 
according  to  their  susceptibility  of  refraction.  The 
violet  rays  de\'iate  most  from  their  original  course; 
they  appear  at  one  end  of  the  spectrum,  a  b.  Con- 
tiguous to  the  violet  are  the  indigo  rays,  being  those 
which  have  somewhat  less  refrangibility;  then  follow,  in 

*  This  will  at  once  h>P^^''>  '^  "^  ^^  ^*^  ^^  ^^  ^ea&,  by 
draning  perpendiculars  to  the  surface  of  the  prism  where  the 
T%j  eaten  and  quit*  it. 


Ml,.  I  I  ,  ^  Wmk  piw^yritow.  onnee.  and.  ImUj. 
tbe  rod,  whiok  are  the  l«Mt  refrai..  'd 

rajra.     The  union  (^  theae  oolount,  ;  ,  i  ^  .    in 

which  thev  appear  in  the  i)p4«triuu,  produo«H  in  us  the 
idea  of  whitttneaa.  If  a  «uxi  be  painted  in  compart 
menta  with  thaae  aaven  ooloura,  and  whirled  rapidly  on 
a  pin,  it  will  appear  white.  Bot  a  mor«  dt  c-  -■  -  nf 
of  the  oompoettion  of  a  white  ray   ia  affor  :  .<.>. 

uniting  these  coloured  rays,  and  forming  wiiu  iqem  a 
ray  of  white  light.  Thia  can  U;  duuu  by  letting  the 
ooloured  rays,  which  have   U  <  '  m, 

&U  upon  a  IcuK,  which  will  n.  a 

foooa;  and  when  thuK  rt-uuit.<i,  tlu)  will  app«Mu:  white, 
aa  they  did  before  refraction.  The  prism  P,  tepantei 
aray  of  white  light  into  l 

seven  ooloured  rays; 
and  the  lens,  LL,  brings 
them  to  a  focus  at  y, 
where  they  again  appear 
white.  Thus,  by  moans 
of  a  prism  and  a  lens,  we  can  take  a  ray  of  white  light 
to  pieces,  and  put  it  together  again. 

This  division  of  a  ray  of  white  light  into  different 
colours  being  caused  by  the  unequal  refrangibility  of 
the  different  coloured  rays,  must  take  pliioe,  more  or 
less,  whenever  the  ray  suffers  r<  r  Thus  the 

runbow,  which  exhibits  a  scries  of  >  analogous 

to  thoae  of  the  spectrum,  is  formed  by  tLu  refraction  of 
the  sun's  rays  in  their  passage  through  a  tthower  of  rain, 
every  drop  of  which  acts  as  a  prijim,  in  separating  the 
ooloured  raya  as  they  yuan  thrmiirh  it. 

A  body  appears  to  be  <  t  .; 

as  we  soe  it  only  by  reflcci  a  ._^  ,  ,_-  , ,  _  __.  jf 
the  colour  of  those  rays.  Thus,  grass  is  green,  because 
it  absorbs  all  except  tht-  "••  ■  •  •^-:  >'  !-  ♦1"  r-f"r?, 
tbeae  only  which  the  gnk<  s, 

and  which  make  them   a^^  i  u.    .1..      ud 

flowers,  in  the  sam6  manner,  i  various  cwluur^ 

of  ....   '  .    .  ;         . 

VI  ,  .     .  •• 

•bould  imagine  tliat  tlxuse  arc  tixc  purwaucut  cultiar«  of 
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th<>  (m»fi«  anf{  flnu-^rs,  Iip  wnulil  be  mistalcon.  Whou* 
;  n.ji.i    ......     ....    .^  ....V      ..    ,....^^.v..-.  ,j  .^.    .ao 

re,  c«"iinposed  of  the  various  coloured  rays, 
■  ']-.       ■    -   ^he  flowers,  and  every  coloured 
:s  Id  the  dark  have  no  colour, 
.  •  same  thiug.     We  can  never 
_  Light  is  composed  of  colours, 

tUcrciuic   •-  be   no  light  without  colours;  and 

though  cv  is  black,  or  without  colour  in  the 

dark,  -  coloured  as  soon  as  it'becomes  visible. 

Bo^i  ii  reflect  all  the  rays  arc  white;  those 

wkioh  abboru  them  all  are  black.  Between  these  ex- 
txemes  they  appear  lighter  or  darker,  in  proportion  to 
the  quantity  of  rays  they  reflect  or  absorb.  A  rose  is 
of  a  pale  red ;  it  approaches  nearer  to  white  than  black, 
it  therefore  reflects  rays  more  abundantly  than  it  absorbs 
them.  Pale-coloured  bodies  reflect  all  the  coloured  rays 
to  a  certain  degree,  which  produces  their  paleness,  ap- 
proaching to  whiteness;  but  one  colour  they  reflect  more 
than  the  rest;  this  predominates  over  the  white,  and 
(1  -  the  colour  of  the  body.     Since,  then,  bodies 

.  lour  in  some  degree  reflect  all  the  rays  of 

1  '  '    the  various  colours  of  the  spec- 

ti  lu  all  with  tolerable  brilliancy, 

bu;  wiU  appeal-  must  vivid  in  the  ray  of  their  natural 
colour.     The  green  leaves,  on  the  contrary,  are  of  a  dark 
colour,  bearing  a  striiiL'-'r  nsi.inblanee  to  black  than  to 
white:  they  have,  tiicroture,  a  greater  tendency  to  absorb 
iian  to  reflect  rays.     Blue  often  appears  green  by  candle- 
ight,  because  this  light  is  less  pure  than  that  of  the  sun; 
\ud  when  refracted  by  a  prism,  the  yellow  rays  predo- 
«  io'te:  and  as  the  admixture  of  blue  and  yellow  forms 
.  the  superabundance  of  yellow  gives  to  blue  bodies 
,  ^i.;cuish  hue. 

The  sun  appears  red  through  a  fog,  owing  to  the 
.cd  rays  having  a  greater  momentum,  •which  gives 
them  power  to  traverse  so  dense  an  atmosphere.  Foi 
tin-  ;a>iic  reason,  the  sun  generally  appears  red  at  rising 
aud  scLung;  as  the  increased  quantity  of  atmosphere 
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which  the  oblique  njs  most  tnTene,  loadtd  witk  tb« 
aiislt  And  rapotire  which  are  UHiiallj  formed  at  thoeo 
times,  preTento  a  larscr  proportion  of  the  other  rajs 
from  reachins  xxb.  Tho  colour  of  the  atmosphere, 
commonly  called  the  sky,  is  blue.  Now,  since  ul  the 
rays  traverse  it  in  their  passage  to  the  earth,  it  would 
be  natural  to  infer  that  it  should  be  white;  b'  *  -  -t 
not   forget  that  we  see  none  of  the  ravK  \'  >* 

from  the  sun  to  the  earth,  excepting  th  t 

our  eyes;  and  this  happen!*  only  if  we  i, 

and  thus  intcrctr  it 

appears  white.     1  >. 

through   Whirh    tin-    -i.n   -    l.i     - 

but,  when  ritl-rtcd  Lack  i'  • 

mentum  is  considerably  d  .  tliey  have  not 

all  of  them  power  to  tra\   .  iid  time.     The 

momentum  of  the  blue  rays  is  least;  these,  there- 
fore, are  the  most  impeded  in  their  return,  and  are 
chiefly  reflected  by  the  atmosphere;  or  it  may  be  that, 
without  any  question  of  momentum,  the  colour  which 
the  particles  of  air  most  readily  reflect  is  blue — just  as 
grass  reflects  the  green,  or  a  rose  the  red  rays.  This 
reflection  is  performed  in  every  possible  din'ction;  so 
that  wherever  we  look  at  the  atmoephere,  i^^me  of  these 
rays  fall  upon  our  eyes ;  hence  we  see  the  air  of  h  blue 
colour.      If  the  atmosphere  did   not  reflect  -, 

though  the  object*  on  the  ctirfnr''  nf  the  eartl  e 

illumined,  the  skie.s  •  is 

would  not  only  be  ^  'C 

pernicious  to  the  sight,  v^  t>o  constantly  viewing  bright 
objects  against  a  black  sky. 

When  bodies  change  their  colour,  as  leaves  which 
wither  in  autumn,  or  a  spot  of  ink  which  produces  an 
iron-mould    on    linen,    it   ari.ses    from    some   chemical 

change,  which  takes  place  in  the  internal  ar- "-nt 

of  the   part.o,  by    which    they  lose    their    f  > 

T*-^  'ain  colours,  and  acquire   the  p- 

fl.  r*,      A  withered  |p:if  finis  no  loji 


dingy  brown   colour.     An   inktipot   ou   liaeu  at  tint 
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•bsorbs  all  the  rays ;  but  exposed  to  the  air,  it  nnder- 
po^?  n  chemical  change,  and  the  spot  partially  regains 
i-  V  to  reflect  the  yellow  rajs;  and  such  is  the 

1  :Ue  ir'^o  mould. 


ON  THE  STRUCTURE  OF  THE  EYE. 

The  body  of  the  eye  is  of  a  spherical  form.  It  has 
two  membraneous  coverings;  the  external  one,  aaa,  is 
called  the  sclerotica:  this  has  a 
projection  in  that  part  of  the  eye 
which  is  exposed  to  view,  bo,  which 
is  called  the  cornea,  because,  when 
dried,  it  has  nearly  the  consistence 
of  very  fine  horn,  and  is  sufficiently 
transparent  for  the  light  to  obtain 
free  passage  through  it.  Th«« 
Becond  membrane,  which  lines  the  cornea,  and  envelope? 
the  eye,  is  called  the  choroid,  cc :  this  has  an  opening 
in  front,  just  beneath  the  cornea, 
which  forms  the  pupil,  dJ,  through 
which  the  rays  of  light  pass  into 
the  eye.  The  pupil  is  surrounded 
by  a  coloured  border  of  fibres,  called 
the  iris,  ee,  which  by  its  motion 
always  preserves  the  pupil  of  a  circular  form,  whether  it 
be  expanded  in  the  dark,  or  contracted  by  a  strong  light. 
The  construction  of  the  eye  is  so  admirable,  that  it  is 
capable  of  adapting  itself,  more  or  less,  to  the  circum- 
stances in  which  it  is  placed.  In  a  faint  light  the  pupil 
dilates  so  as  to  receive  an  additional  quantity  of  rays ; 
and  in  a  strong  light  it  contracts,  in  order  to  prevent  the 
intensity  of  the  light  from  injuring  the  optic  nerve, 
rhc  eyes  suffer  pain,  when,  from  darkness,  they 
suddenly  come  into  a  strong  light ;  for  the  pupil  being 
dilated,  a  quantity  of  rays  rush  in  before  it  has  time  to 
contract.  And  when  we  go  from  a  strong  light  into 
cbscurity,  we  at  first  imagine  ourselves  in  total  dark- 
uess ;  for  n  sufficient  numl»cr  of  rays  cannot  gain 
admittance  into  the  contracted  pupil  to  enable  us  to 
distinguish  objects ;  but  in  a  few  minutes  it  dilates,  and 


Ve  dearly  perpeire  wbat  wjm  before  inviMble.  Th«  oho- 
foid,  or,  is  <  xjnre* 

to  absorb  nii  ,  .        .  *>  "nd 

(0  convert  the  body  of  the  eye  into  a  more  perfect 
camera 'obaoura.  When  tbo  i<tii<il  is  (-.\i>:iuded  to  its 
utmost  extent,  it  is  capable  of  ■  times  the 

quantity  of  light  that  it  does  hi.  ..  .<•(.  <1      Tn 

cato|  and  aniiuab  which  are  said   '  , 

the  power  of  dilation  and  oontructiun  ui  im  j/uj^n  i.->r>til 
greater;  it  is  computed  that  their  pupils  may  receive 
one  hundred  times  more  light  at  one  time  than  at 
another.  Withiu  these  covering  of  the  eye-ball  are 
contained  til  -iiarentsu)'  "  -<• 

The  first  1.^  iio  sfwice   .  i 

cornea,  and  ia  c.  <>ua  huui< 

liquidity  uud  itx  i  >  natcr. 

situutc*!  the  crv-'     .w        m.  -ur,  ;/j,  wi 
name  from  its  t;.i;i.  i   tiau.»i>ar> 

form  of  a  lens,  and  i 

degree  of  perfection  il. :..— 

by  art:  it  is  attached  by  tibrus,  > 
choroid.      The   back    part   of  tbu   .  ,  ^ ,    .  ^  ^ .. 
crystalline   humour   and   the  retina,  is   filled 
vitreous  humour,  hh,  which  derives  its  name  from  a 
resemblance  it  is  supposed  to  bear  to  glass,  or  vitrifiod 
»u'  The  mumbranciiH  "    '        \e 

ai  I  chiefly  for  the  j  >, 

tV,  which  16  by  far  the  most  i;  , 

as  it  is  tbat  which  receives  tbc  .i 

of  sight.     The  retina  couHiiits  ol  o 

optic  ncrvo,  of  |)crfect  whiti^ncbs.     I  lo 

brain,  ■  eye  at  ii,  ou  t!:    ^  !■   i.  l 

is  r.na  ,  over  the  interior  >'..  :.i  1 

'Sl  it  which  enter  the  <  - 

Ic. .....>«.  ...  ...^  .several  humours  in  i , ^-  ....  -.jtU 

them,  and  uuitc  iu  a  ftx-ois  on  the  retina. 

lUys  pr  '  '  «  !:  j„  all  possible  directions. 
We  must,  cvi  ry  part  of  an  objsot 
which  St  11  1-   .  ,\  -  i  I  "iir  cj,    -     ■   ;.'      "     '"  '     '"   ''i"* 

rays   div.  i    .  .  .is    from  u  i.i,;i   .  u 

eut<  riiiu'  ii                                       t  eacU  f  i, 

however,  1 .  ^  admit  a >f 
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them  J  and  these,  if  not  refracted  to  a  focus  by  the  hu- 
mours, would  continue  diverging  after  they  had  passed 
the  pupil,  would  fall  dispersed  upon  the  retina,  and  thug 
the  iniacre  of  a  single  point  would  be  expanded  over  a 
l;i!  n  of  the  retina.     The  divergent  rays  from 

e\  point  of  the  object  would  be  spread  over  a 

gi  '  e,  ai.^  would  interfere  and  be  con- 

fo  -t,  so  tliat  no  distinct  image  could 

be  fuiuieii  uu  the  retina.  The  refraction  of  the  several 
humours  unites  the  whole  of  a  pencil  of  rays,  proceed- 
ing from  any  one  poiut  of  au  object,  in  a  correipouJiDg 
pomt  on  the  retina,  and  the  image  is  thus  rendered 
distinct  and  strong. 

That  imperfection  of  sight  which  arises  from  the  eyes 
being  too  prominent,  is  owing  to  the  crystalline  humour 
being  too  convex;  in  consequence  of  which  it  refracts 
the  rays  too  much,  and  collects  them  into  a  focus  before 
they  reach  the  retina.  From  this  focus  the  rays  pro- 
ceed diverging,  and  consequently  form  a  very  confused 
image  on  the  retina.  This  is  the  defect  of  sll^rt-sighted 
people;  and  it  is  remedied  by  bringing  the  object  nearer 
to  the  eye ;  for  the  nearer  an  object  is  brought  to  the 
eye  the  more  divpr^rpnt  the  rays  full  upon  the  crystalline 
humour,  ar  'ntly  do  not  so  soon  converge  to  a 

focus.     Tl.  erefore,  either  falls  upon  the  retina, 

or  at  1'  :iches  nearer  to  it,  and  the  object  ispro- 

portio!:  net.     The  nearer,  therefore,  an  object  is 

brought  to  the  crystalline  humour,  or  to  a  lens,  the  further 
the  image  recedes  behind  it.  But  short-sighted  persons 
have  another  resource  for  objects  which  they  cannot 
permit  to  approach  their  eyes.  This  is,  to  place  a  con- 
cave lens  before  the  eye,  in  order  to  increase  the  diver- 
gence of  the  rays — the  effuct  of  a  concave  lens  being 
exactly  the  reverse  of  a  convex  one.  By  the  assistance 
f  such  glasses,  therefore,,  the  rays  from  a  distant  object 
!1  on  the  pupil  as  divergent  as  those  from  a  less  distant 
object;  and,  with  short-sighted  people,  they  throw  the 
image  of  a  distant  object  back  as  far  as  the  retina. 
TliDse  who  sufftr  from  the  crysfalline  humour  being  too 
flat,  apply  au  opposite  remedy;  tliat  is  to  say,  a  convex 
lens,  to  make  up  for  the  deficiency  of  convexity  of  the 


aiTtUllina  hummir.  Thus  elderly  people,  the  hnmoart 
of  whose   «  yed  bv   age,  ire   '  " 

neces-sity  of  spectacles ;  und,  wh(  i 

of  that   icsimroc,  tht-y  hold    the  objectH  at 
from  their  eyes,  for  the  more  distant  the  obj-  a 

the  crystalline  humour,  the  nearer  the  image  will  be  to  it. 
These  two  opposite  defectj)  are  easily  comprehonl  1  lut 
the  gr*  at«ht  difficulty  remains,  namely,  how  ai  i 

be  {Mirfcct;  f^r,  if  the  crystalline  humour  be  <  r 

degree  of  convexity  to  bring  the  image  of  dist 
to  a  focus  on  the   retina,  it  will   not   rcpr- -  ir 

object.s  distinctly;  und  if,  on  the  contrary,  it  ]<<  .:  1  ;  t  4 
to  of  near  objects,  it  will  ji    i     •    a 

voi  distant  objects.     Now,  t'  "ii.i.ite 

tbi  he  eye  either  to  near  or  to  dis- 

tau  I  to  us  to  increase  or  Himinish 

in  soni  avi'xity  of  the  crystaJlit  ", 

and  als  '  towards,  or  draw  it  ha^  i.  n 

object,  as  (  In  a  ,n 

Btruct<d  cy*,    wLich  the  cry>  ir 

is  attachc-d,  have  so  perfect  a  command  over  it,  that  the 
focus  of  tht  rays  constantly  falls  on  the  retina,  and  \n 
image  is  formed  equally  distinct  both  of  distant  objects 
and  of  those  which  are  near.  We  cannot,  however,  see 
an  object  distinctly  if  we  bring  it  very  near  to  the  eye, 
because  the  rays  full  on  the  crystalline  humour  too 
divergent  to  He  refracted  to  a  focus  on  the  retina.'  The 
confusion,  t'  arising  from  viewing  an  object  too 

near  the  cy  ir  to  that  which  prooeeds  firom  a 

fill  lumour;  the  rays  reach  the  retina 

be  I  f'd  to  a  focus. 

We  conclude  t  with  the  following  beautiful 

observations  on  il  'Hi  the  pen  of  Addison: 

Our  sight  is  the  in  ^  and  most  delightful  of 

all  our  senses.     It  til. ud  with  the  largest  variety 

of  ideus;  converses  with  its  object  at  the  greatest  dititance, 
and  continues  the  longest  in  action  without  being  tiredL 
or  satiated  with  its  proper  enjoyments.  The  sense  of 
feeling  can  indeed  give  us  a  notion  of  extension,  shape, 
and  all  other  ideas  that  enter  at  the  eyt^  except  ooiouni: 
but  at  the  same  time  it  b  very  math  stmlMed  aiM 
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ecnfined  in  its  operation,  to  the  number,  bulk,  and  dis* 
tance  of  its  particular  objects.  Our  sight  seems  de- 
signed to  supply  all  these  defects,  aud  may  be  considered 
aa  a  more  delicate  and  diffu^^ive  kind  of  touch,  that 
spreads  itself  over  an  infinite  multitude  of  bodies,  com- 
prehends the  largest  figures,  and  brings  within  our  reach 
some  of  the  most  remote  parts  of  the  universe. 

It  is  this  sense  which  furnishes  the  imagination  with 
its  ideas.  We  cannot,  indeed,  have  a  single  image  in 
the  fancy  that  did  not  make  its  first  entrance  through  the 
sight;  but  we  have  the  power  of  retaining,  altering,  and 
compounding  those  images,  which  we  have  once  re- 
cc  all  the  varieties  of  picture  and  vision  that 

ar  ^reeable  to  the  imagination;  for  by  this  faculty 

a  man  in  a  dungeon  is  capable  of  entertaining  himself 
with  scenes  and  landscapes  more  beautiful  than  can  be 
found  in  the  whole  compass  of  nature. 

A  beautiful  prospect  delights  the  soul,  as  much  as  a 
demon.str:ition;  and  a  description  in  Homer  has  charmed 
more  readers  than  a  chapter  of  Aristotle.  Besides,  the 
pleasures  of  the  imagination  have  this  advantage  above 
those  of  the  understanding,  that  they  are  more  obvious 
and  more  easy  to  be  acquired.  It  is  but  opening  the 
eye,  and  the  scene  enters.  The  colours  paint  themselves 
on  the  fancy  with  very  little  attention  of  thought  or 
application  of  mind  in  the  beholder.  We  are  struck,  we 
know  not  how,  with  the  symmetry  of  any  thing  we  see, 
and  immediately  assent  to  the  beauty  of  an  object,  with- 
out inquiring  into  the  particular  causes  and  occasions  of  it. 

A  man  of  polite  imagination  is  let  into  a  great  many 
pleasures  that  the  vulgar  are  not  capable  of  receiving. 
He  can  converse  with  a  picture,  and  find  an  agreeable 
companion  in  a  statue.  He  meets  with  a  secret  refresh- 
ment in  a  description,  and  often  feels  a  greater  satisfac- 
tion in  the  prospect  of  fields  and  meadows,  than  another 
docs  in  the  possession.  It  gives  him,  indeecf,  a  kind  of 
property  in  every  thing  he  sees,  and  makes  the  most 
uncultivated  parts  of  nature  administer  to  his  pleasures; 
so  that  he  Icks  upon  the  world,  as  it  were,  in  another 
light,  aud  discovers  in  it  a  multituae  of  charms,  thai 
eonceal  themselves  from  the  generality  of  mankind. 
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SECTION   V. 


ON  ELECTRICITV 

The  word  Electricity  denotes  a  peculiar  siato,  or  wiuch 
all  bodies  arc  susceptible,  and  which  is  8uppo>cd  to  do* 
pend   upon    the   presence   of  a   substance    called    tbo 
electric  fluid.     Some  of  its  phenomenA  were  known  to 
the  uncii'nt.«,  particularly  thoj«e  att  ■  •!- 

sioDs   which    a    jtiece    of  amber,    ;.>  1, 

exhibits,  with  regard  to  feathers,  hair»,  t 

bodies;  and  it  was  from  its  power  ot  !it 

substances  to  it   when  rubbed,  that  the  Cn  o 

amber  the  name  rlfktron,  which  i»  {h>'  .n-I.^iti  1 

Electricity.     Thales,  who  lived  .^ix 
Christian  era,  was  the  first  who  oL.-. ......  a 

properties  of  amber:  and  he  was  so  struck  vs  [>- 

pearanoes,  that  he  nupposed  it  to  be  aniuiauu.  .vlr. 
Boyle  is  supposed  to  have  been  one  of  the  first  persona 
who  got  a  glimpse  of  the  electrical  light,  or  who  scema 
to  have  noticed  it,  by  rubbing  a  diamond  in  the  dark. 
Sir  Isaac  Newton  was  the  first  who  observed  ' '  d 

glass  attracted  light  bodies  on  the  side  oppoi-  't 

on  which  it  is  rubbed. 

An  electric  is  any  substance  which,  bcinc  excited 
or  rubbed  by  the  hand,  or  by  aw  other 

mcan.H,  ha.s  the  power  of  attract!)  ^.     If 

a  piece  of  sealing-wax  be  rubbed  \  sleeve 

of  vour  coat,  a  silk  handkerchief,  :»    . c  time, 

and  then  held  near  hair,  feathers,  bita  of  paper,  or 
other  light^bodies,  they  will  be  att-  ''•  *' •  •  •  ''^y 
will  jump  up,  and  some  of  them  wi  \, 

If  a  tube  of  glass,  or  small  pliiil,  1     -  ^r 

manner,  it  will  answer  much  I      •  r       I  n 

b'  "   ■        ".     dark,  SOUi'  'i,:i.L-    !u:i..:.  '■! 

94  -    1  the  efcr^/.  );-•;.'///•  Ill  ..d 

ail  bodi«6  that  we  are  aoqoainted  with  have  moru  or 
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I«88  of  it  in  th«iB ;  tiioagh  it  ««nf  io  lit  donnal4il  il 
be  put  into  action  by  rubbing.  The  air,  and  •miy' 
thing,  is  full  of  this  ftoid,  which  appears  in  tshe  iltapt 
of  sparks;  the  rubbing  of  the  glass  with  the  hand 
CO:  '  tm  the  hand,  and  the  glaas,  having  now  mora 

th  iral  share,  parts  with  it  to  any  body  tiiat 

I  enough  to  receive  it.     The  gubstafioe  roUbfl 

ai.  h  which  it  is  rubbed  are  always  found  to  be 

op:  iectrified — the  one  body  having  mwe  and 

th>  «  than  its  natural  share;  indeed,  one  kia^ 

of  y  is   never  obtained  without,  at  the  aajam 

time,  tno  production  of  the  other.  Those  bodies  whiok 
have  been  called  electrics,  will  not  oonvey  ^eotrioity 
fn  r  ly  to  another,  and  therefore,  they  are  termed 

Nc  roRS.      The  most  remarkable  are — glasSi 

and  ail  vitreous  substances,  precious  stones,  resins, 
amber,  sulphur,  baked  wood,  wax,  silk,  cotton,  wool, 
hair,  feathers,  paper,  white  sugar,  air,  oils,  metallic  ox- 
ides, all  dry  vegetable  substances,  and  all  hard  stones. 
Those  bodies,  which,  when  rubbed  ever  so  much,  do 
not  exhibit  electricity,  are  called  Non-electrics.  Thej 
convey  electricity  from  one  body  to  another,  and  therft* 
fore  are  d.  -^minated  Coitouctors;  they  are  as  capable 
of  having  electricity  developed  upon  them  by  friction  «■ 
those  bodies  which  have  been  called  "electrics,"  but  it 
is  conducted  away  as  fast  as  it  is  produced.  Some  of 
them  conduct  electricity  much  better  than  others.  The 
principal  conductors  are  the  metals,  charcoal,  all  floids 
except  dr^'  airs  and  oils,  most  saline  substances,  and 
stony  substances.  Woollen  and  silk,  when  wet,  will, 
by  means  of  the  wa*or,  conduct  electricity. 

When  a  body  has  more  than  its  natural  quantity  of 
this  fluid,  it  is  said  to  be  electrified  positively,  ot  piu$; 
and  when  it  has  less  than  its  natural  qoantity,  it  is  aaid 
to  be  electrified  negatively,  or  minut.  When  bodkf 
are  electrified  either  of  these  ways,  they  repel  each 
other;  but  if  some  be  electrified  pfu$,  and  others  ntinfu, 
they  mutually  attract;  or  if  one  body  be  electrified  plu^ 
and  the  other  not  eleotrified  in  either  way,  they  ak-. 
attnu:t  each  other. 

II 
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There  are  eone  iiket  which  poMMS  tiM  •xtrMrdtOArj 

feoaltj  of  being  able,  et  pleasure,  to  commonioate 
shocks,  like  thoea  of  an  electric  battery  or  gal ranic  pile, 
to  any  animal  that  cornea  in  contact  with  them.  They 
m  oftlled  the  torp«dOy  the  ^ymnociw  doctriaUf  and  thie 
iflbria  Imdiau.  The  moel  remarkable  of  tbeee  ie  the 
flfliiiMtiM  Blertriwiii  or  SleelrieEel,  which  is  freoucntly 
ftiiiad  ia  the  aMrsliee  and  elagpant  pools  of  Guiana, 
and  other  eoantriee  of  8oath  America.  The  shocks  they 
ipve  are  ezoeedingly  aerere ;  and  Humboldt  mentions  a 
road  which  has  been  totally  abandoned,  beouee  the 
mules,  in  crossing  a  wide  ford,  were,  by  these  riolent 
attacks,  often  pai^ysed  and  drowned.  JBven  the  angler 
on  the  bank  was  not  exempt  from  danger,  the  shock 
being  conreyed  along  bis  wetted  rod  and  fiabing-line. 
The  eloctrio  eel  is  sometimes  twenty  feet  long.  The 
electricity  of  all  those  fishes  is  exerted  by  them  only 
when  they  please,  and  of  course  only  while  they  are 
alive.  After  the  animal  has  discharged  its  electrical 
matter,  the  next  shock  is  weaker;  andwben  the  animal 
is  exhausted,  it  has  lost  all  the  power  of  producing  any 
effect  for  some  time. 

There  is  no  longer  any  doubt  that  the  cause  of  thun- 
der is  the  same  with  that  which  prodnoee  the  ordinary 
phenomena  of  electricity.  The  resemblance  between 
ikea  is  indeed  so  great,  that  we  cannot  believe  thunder 
ilM^f  to  be  any  other  than  a  grander  ^wcies  of 
eUelricity. 


OALVAKISM. 


Oalraniam  is  so  intimately  connected  with  electricity, 
that  it  may  be  considered  as  a  branoh  of  that  eoienoe. 
It  was  first  aocidentidly  discorered  in  the  ehemioel 
kboratonr  of  M.  licwis  Oalvani,  profiBaMr  of  anatomy 
ia  the  University  of  Bologna,  apoo  the  following 
oeeeiiiiii  The  lady  of  the  professor,  being  of  a  delicata 
haUi,  was  oocasinnally  supported  by  soap  made  froU 
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Rrogs  M  a  i— toritire.  Some  of  these  animals,  skinned 
for  that  purpose,  were  lying  upon  a  table  in  the 
labonttorj  of  the  profiMSor,  in  which  stood  an  electrical 
machine.  One  of  the  assistants,  in  experiment,  by 
aooident  brought  the  point  of  the  scalpel  near  the  crural 
nenres  of  a  frog  recently  killed,  lying  not  far  from 
the  conductor;  the  muscles  of  the  limb  were  instantly 
^t  in  motion,  being  agitated  with  strong  convulsions. 
IJy  a  long  scries  of  new  experiments,  the  law  of  nature, 
us  far  as  re.spects  the  influence  of  this  principle,  was 
investigated,  of  which  mere  accident  had  at  first 
aflForded  him  a  glimpse  only.  Galvani  published  a 
treatise  on  the  subject,  addressed  to  the  institute  of 
Bologna,  in  the  year  1791.  On  the  appearance  of  this 
work,  the  universal  attention  of  the  philosophers  of 
Europe  was  arrested.  This  discovery  was  made  at  a 
time  when  something  more  than  hypothesis  was 
necessary  to  satisfy  the  mind  of  the  inquisitive  inquirer 
after  scientific  truth.  To  this  desire  may  be  referred 
the  almost  innumerable  experiments  which  were  made 
in  every  district  of  Europe,  in  consequence  of  this  pub- 
lication ;  by  which  means  the  science  became  considerably 
enriched  by  the  addition  of  a  great  variety  of  new  fact& 
by  contemporaries  and  successors,  insomuch  that  it  is 
said  the  labours  of  Galvani,  the  original  discoverer,  bear 
bat  a  comparatively  small  proportion  to  what  have  been 
Binc«  adduced  for  its  illustration. 

Glalvani  found  that,  by  the  mere  agency  of  a  metallio 
substance,  where  he  had  no  reason  to  suspect  the 
presence  of  electricity,  the  limbs  of  a  recently  killed 
frog  were  convulsed;  and  having  ascertained  the  fact 
by  a  number  of  experiments,  he,  in  the  course  of  his 
inquiries,  found  that  the  convulsions  or  contractions 
were  produced  only  when  dissimilar  metals  were  em- 
ployed. It  was  now  inferred  that  electricity  is  not 
only  produced  by  the  friction  of  bodies,  but  even  by 
the  mere  contact  of  certain  sabsteaees.  At  the  same 
time  it  was  admitted,  that  these  sabstances  must  have 
some  chemical  agency  or  action  upon  each  othori 
and  that  the  sffeot  produced  seems  to  be  proportionate 
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19  4he  <iegn*  of  olMarai  MtMO.  Th»  MhMlB|^  li|l' 
kBOWD  &ali  were  noir  sapiXMd  to  be  ftilwini  W  tlm 
anmm.  Porter  tokas  ntxn  a  pewtor  pot  has  idMmipt 
hmn  YuML  hj  •ennouwun  in  tb«i  liqoor  ie  be  bettor 
tban  whan  trintt  Aon  obiiia  or  gbee:  tiik  wu  sow 
nid  to  Mise  fnm  •  certain  deoonipaaitieo  effeeted  by 
maaiia  of  the  lv|ttor  in  the  vemol  the  porter  and  the 
satirs  on  the  under  lip  coming  in  oontaot  with  the 
matal.  Pave  memuiy  retaina  its  metallic  splendor  a 
lottf  tiae,  b«t  ito  amalgam  with  tin,  Ac.,  is  almost 
isMMdiatelf  oxjdatod  or  tomiahed.  Inscriptions  of 
mj  aaeieat  dadia,  oa  pare  lead,  haTO  been  fonnd  in  a 
pocfeet  atato,  wliile  other*  of  modem  ti«Me,  made  on 
cemponnd  metola,  are  corroded  and  scaaeely  legible. 
Works  of  metal,  wboee  parto  are  solderad  togaUier  by 
mrann  of  ethw  metalUe  substances,  soon  tar«:<>i'  '^r 
aaao^rdattod  about  the  plaees  in  which  th* 
mrtaln  am  jniaai  8*  Kkewiae  is  the  copper  •>ii  >u,y>, 
wUdi  ia  fiMtased  am  by  meant  of  iron  nails.  Zinc 
alio  may   be  kept  a  kmff  time   nnder  wii!  !i 

soaroely  any  ofaaage;  bat  tf  a  piece  of  silrer  i 
ntm  wbik  nndar  water,  th«pe  will   b<>  v.  i , 
nwiMn  iwjdatiMi      Take  a  pieee  of  cine  auA  i  I  '     it 
aader  the  tongae,  and  lay  a  piece  of  silver  a-  >-< 

half  a  crown  on  the  tongue,  and  no  partieuiu  ta^c 
will  be  obanrred;  but  bring  the  oater  edges  of  the 
metals  together,  and  a  very  disagreeable  taate  will  bo 
penssTed,  whi^  is  aaid  to  arise  (rom  the  deoomposit  ■ 
of  the  aaKva,  a  watery  fluid.  The  same  thing  may  Li: 
notioad  with  a  goinaa  and  a  piece  of  ehanoal  Theaa 
fimto  have  baaa  (hoa  eqilMnad,  and  the  theoiy  generally 
ateifetod.  Vhe  emtdtuian  of  liacmtoity,  howevsr  they 
nagr  dsiHr  from  eaoh  otbar  in  their  oondoatittg  powers, 
maj  be  diridad  iato  two  okwsea.  The  >«(  elaaa,  which 
an  deoomiaatod  the  thy  and  mora  perfcet  eondoetora, 
ooaaiatef  matallie  aabatoneaa  and  aharaoal :  the  memd 
ckaa,  called  alao  laaparfcut  condndora,  ars  water,  aoidi^ 
Aa.  Fiom  thaaa,  ar  aonw  ef  them,  aU  GtOwmtie  Ckdm, 
at  ilMjr  «•  aaowd;  art  formed. 
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Hit-berto  this  influence  or  agent  had  been  chiefly  in- 
\  '>  to  its  operation  on  animal  snb- 

ilar  name  wa^  for  a  long  time, 
(  Ivit  it  being   soon  found  that  its 

:.  xtensive,  that  it  possessed  powers 

1  IS  denoiuiuation,  and  that  of  course 

t  -  name  would  lead  to  error,  the  word 

'  was  adopted  in  its  stead.     This  extension 

Kji  ^.-ivanic  principle  was  connected  with  new  dis- 
coveries, and  improvements  from  varioua  quarters; 
these,  however,  for  a  considerable  time,  were  generally 
small,  and  unimportant  in  their  nature.  But  among  all 
tbe  recent  discoveries  in  GidcanCsm,  that  Miade  by  Pro- 
fessor Volta,  in  1800,  is  most  remarkable  in  its  nature, 
u    '  _'  in  its  relations.     Volta  set  out  with 

t  *  that  of  Galvani,  that  the  electricity 

ci  .    animal,  but  to  the  dififerent  metals 

c  i    was   not   likely   to   produce  any 

f  I  be  obtained  by  two  pieces 

t .  i  the  electricity  to  be  in  the 

aaiuiui.  \uhii  was  led  to  the  discovery  of  the  battery, 
by  oimbining  a  number  of  pieces  of  metal  together, 
becau.so  he  wa>  1  that  the  electricity  was  in  the 

ni.:t;il..r  fluid;? -__,_  _,,i.  These  repeated  combinations 
<  he  name  of  Cralvanic,  or  more  properly  Voltaic 

L»..v..v^a.  and  the  science  itself  is  usually  denominated, 
from  the  discoveries  resulting  from  these  batteries, 
1  olta  ism. 

The  simplest  galvanic  apparatus  coBjnsts  of  a  set  of 
tumblers,  containing  water  slightly  mixed  with  nitric  or 
sulphuric  acid,  which  are  cuunected  by  bent  wires  with 
a  piece  of  zinc  at  one  end,  and  a  piece  of  oc^per  at  the 
other;  connect  the  tumbers  by  placing  these  in  them 
all  in  the  same  order — one  metal  in  the  first  and  last, 
and  both  metals  in  each  intermediate  one — touching 
the  first  copper  and  the  last  zino  with  the  fingers,  will 
occasion  a  shock. 

The  pile  is  made  thus :  take  twenty  or  thirty  pieces 
of  zinc,  each  as  large  as  a  penny.  Get  as  many  piecet 
ef  copper  about  the  same  size,  and  also  m  many  pieoet 
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of  ptper  or  cloth,  which  are  to  be  dipped  in  >  solutioi 
of  salt  and  water.  In  boildinff  up  the  pile,  place  un& 
paper,  copper,  ke.,  oonatantly  in  the  Mm*  order,  nntu 
the  whole  be  finished.  The  sides  of  the  pile  maj  be 
supported  with  rods  of  glass,  or  TamiBhed  wood,  fixed  ia 
the  Doard  on  which  it  stands.  The  following  experimenii 
nay  then  be  performed : 

rfaving  wet  both  bands,  touch  the  lower  part  of  the 
pile  with  one  hand,  and  the  upp^'r  part  with  the  other ; 
a  slight  shock  of  electricity  will  be  felt  as  often  as 
one  hand  is  remored.  If  the  hand  be  brought  baok, 
a  similar  shock  will  be  felt.  Put  a  basin  of  water 
near  the  pile,  and  put  the  left  hand  into  it,  holding 
a  wire,  the  other  end  of  which  touches  the  top  of  the 
battery  or  pile;  then  put  the  end  of  a  silver  spoon 
between  the  lip  and  the  gum,  and  with  the  other  end  of 
the  Kpoon  touch  the  lower  part  of  the  pile ;  a  strong 
shock  is  felt  in  the  gum  and  in  the  hand.  TsJce  the  left 
hand  from  the  water,  but  still  keep  hold  of  the  wire,  and 
then  perform  the  last  experiment  in  the  same  manner, 
and  a  shock  will  be  felt  in  the  gum  only.  Holda  silrer 
spoon  in  one  hand,  and  touch  with  it  the  battery  at  the 
lf>  •' upper  part  wi  '  ^ngue, 

til  r-.     In  perforiii  above 

expert  I  !  the  two  ends  of  the  pile,  the 

one  on  :  >f  it  be  tooched,  the  sensations 

will  not  be  nearly  so  strong. 

The  Galvanic  trough  is  a  very  powerful  apparatoa 
U  is  composed  of  sine  and  copper  plates  placed  in  pairs, 
sn  *^'»  -■!  those  of  one  metal  lie  toward  the  same  end. 
T!  lates  ha^'e  connecting  wires;  and  when  the 

trouLMi  1^  lilled  with  water,  impregnated  witb  nitric  or 
niuriutic  acid,  and  the  points  of  tne  wires  brought  to* 
g<  ■'  '  action  is  remarkably  powerful;  any  number 
t)t  may  be  united  and  made  to  act  at  oooe.     In 

thiii  way  substances  hare  been  deoompoeed  on  which  the 
strongest  fires  had  no  effect. 

Modem  research  has  considerably  augmented  oui 
ItnowledffS  of  Oalranism.  It  was,  after  some  tiae,  dia 
eoTSfod  mat  lb*  •ftaieoey  of  a  O&lyanio  Circle  dependa 
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,11  1!-  '  ruje<l  of  three  bixlicb,  two  of  which  iu-v  • 

iL  ;  ..t  on  each  other,  but  neither  of  them,  if 

possibly'  uuy,  on  the  third.  Hence  perfectly  pure  zinc, 
or  (what  answers  extremely  well)  zinc  amalgamated 
with  mercury,  platina,  and  dilute  acid;  or  charcoal, 
zinc,  and  acid,  form  batteries  which  are  very  eflFective, 
which  from  their  long  continued  actions  are  called 
-r,tiit  batteries;  indeed  the  zinc  in  them  is  not  at  all 
acted  upon  by  the  acid  in  which  it  is  immersed,  unlese 
when  connected  with  the  platina,  «&c.,  by  means  of  a 
wire  or  some  other  conductor;  and  then  only  to  an  ex« 
tent  proportioned  to  the  goodness  of  the  conductor  which 
connects  them. 

Galvanic  action  is  now  applied  to  a  very  interesting 
and  U-,  tul  purpose,  which  is  called  the  Electrotype  pro- 
cess. This  enables  us  with  great  facility,  and  the  most 
perfect  exactness,  to  copy  medals,  engraved  copper 
plates,  &c.,  and  to  cover  almost  any  substance  with  gold, 
silver,  copper,  &c.  In  its  simplest  form  it  may  be 
illu>Jtrated  by  a  small  galvanic  battery,  consisting  of  a 
v.>m1  of  unglazed  porcelain,  within  which  is  a  piece  of 
zinc  immersed  in  dilute  sulphuric  acid,  and  outside  of  it 
a  platf^  of  copper  immersed  in  a  solution  of  blue  vitriol 
of  copper;)  when  the  zinc  and  copper  are 
i  1  together  by  a  wire,  &c.,  the  former  will  be 

gradually  dissolved,  and  the  latter  covered  with  fine 
copper  deposited  from  the  blue  vitriol. 

The  experiment  will  be  more  perfect,  when  a  geyie- 
rating  cell  (a  constant  battery)  and  a  deooniposiiig  cell 
are  used.  Let  us  suppose  the  generating  cell  to  consist 
of  amalgamated  zinc,  platina,  and  dilute  sulphuric  acid; 
and  the  generating  cell  to  be  a  vessel  containing  a  solu- 
tion of  blue  vitriol,  in  which  a  plate  of  coppor  and  the 
medal  intended  to  be  copied  are  immersed,  without 
being  in  contact.  When  the  zinc  of  the  generating 
«'ell  is  connected  with  the  medal,  and  its  platina  with 
the  plate  of  copper,  the  medal  will  in  a  few  hours  bo 
covered  with  a  plate  of  pure  copper,  whose  thickness 
will  depend  on  the  time  used  in  forming  it,  &c.,  and 
which,  being  removed  from  the  medal,  and  placed  instead 
of  it  in  the  generating  cell,  will  constitute  a  matrix, 
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uid  be  ooTored  with  copper,  thtu  ftffoniiiig  »  <Mnr  of 
tb«  »e<lal,  than  which  uothiagoao  benoreenol.  Tke 
■MBt  Matrix  will,  it  ia  avidcAt,  be  rafieient  ^>r  th»  vro- 
4HtioD  of  an  hiddlaite  iroaib«r  of  cofim. 


MAOmSTIBM,  Ac. 

The  pvodttolion  of  mMffteliam,  by  elaeCrieitj,  in  aDothei 
of  tlM  if  nrtint  reflulto  whieh  hvn  ariaaa  tnm  our  tn- 
iwewd  koMrled^B  of  OalTaaian. 

AtlMoet  ever^  on«  kaows  that  propertj  of  Um  nagset 
which  oauaes  it  to  attract  iron  and  a  ftm  otkev  sab- 
rtiifri  Thi»  tdtnotiive  power  may  be  ooaaanicated 
tainporarily  to  soft  voo,  and  permanwidy  to  8tMl»  either 
hf  the  naturul  magnet  (the  loadstoDe)  or  the  artifieial 
(jk  magiictixeU  bar  «f  atael.)  If  a  magnet  be  suspendad 
^«ely  it  will  arraagB  itaalf  north  and  $otak;  th*t  ia,  one 
pole  or  extremity  will  point  almost  north,  and  the  other 
in  the  opposite  direction.  This  dirtctivt  power,  aa  it 
a  aellad,  ia  what  makes  the  mariner's  oompaas  so  uaefnl 
to  the  navigator.  By  it«  aid  he  ntagr  ^n/nawb  the 
pathless  ocean  during  the  darkest  night  in  the  nteost 
seenrity ;  and  yet  it  ooosists  laerelj  of  a  needle,  (a  small 
kM*  of  suiel  magnetised,)  balanced  on  a  fine  point-,  so 
that  it  can  movu  in  every  ^&reotion  over  a  cii  '  i, 

marked  with  thirty -Iwo  divisioBs  (called  }*o'  <t« 

oiroumferenee. 

If  a  bar  of  steol  is  carefully  balanced  on  a  point,  and 
then  tungnetiscd  by  nibbing  it  to  a  magnet,  or  by  any 
ether  means — except  in  a  part  of  the  earth  just  midway 
bilireefi  the  maguutic  poles— it  will  no  longer  remain 
in  eaoilibrio,  but  will  form  an  angle  vrith  the  horixon, 
whidi  is  called  the  angle  of  dip.  Hence,  to  make  the 
aeedle  of  the  mariner's  compass  assume  and  preserve  a 
korisoatal  position,  we  are  obliged  to  render  one  end 
of  it  heavier  than  the  other.  We  have  already  said 
that  the  needle  does  not,  when  left  to  itself,  point  dit» 
north  and  soath ;  the  angle  it  makes  with  a  borisootal 
Itne  lying  in  the  mffi^^f^'  of  the  plaee  is  called  the  angle 
ef  wtn'oho*  of  thai  pkee.    It  is  to  be  rtsadfiid  Aat  this 
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angle  is  not  always  the  same,  erca  td  ihe  «ame  plaoe. 

Both  ''  dip"  and  ''  variation"  arise  from  that  cause 
whioh  makes  the  needle  point  to  the  magnetic  poles, 
namely,  the  earth  being  a  great  magnet,  aud  acting  as 
such  on  the  needle.  We  may  illustrate  botii  dip  and 
variation  by  placing  a  magnetized  bar  of  steel  under 
(he  needle,  in  such  a  way  as  that  it  vili  oooupy  the 
flame  positions  with  reference  to  it,  as  tke  magnetic 
axis,  (a  line  passing  throvigh  tite  magaetic  poles,) 
occupies. 

It  only  remains  to  show  why  the  e^lh  acts  towards 
the  needle  as  if  it  were  a  great  magnet.  The  earth  is 
what  is  called  an  electro-magnet ;  that  is,  one  formed  by 
the  circulation  of  electrical  currents  around  it.  The 
connection  between  electricity  and  magnetiBm.was  long 
known  j  but  that  electricity  circulating  around  the 
needle  will  cause  it  to  be  deflected  from  its  ordinary 
position,  and  that  the  same  current  passing  round  a  bar 
of  iron  would  magnetize  it,  are  facts  which  constitute  a 
recent  and  very  important  discovery. 

The  currents  which  produce  the  magnetism  of  the 
earth  are  due  to  the  enormous  evaporations  from  its 
surface,  and  to  the  constant  change  of  temperature  caused 
by  revolution  on  its  axis,  which  exposes  different  parts 
of  it  in  succession  to  the  sun's  rays. — Electricity  de- 
veloped during  change  of  temperature  has  been  desig- 
nated thermo-electricity. 

We  are  not  to  suppose  that  only  ferruginous  sub- 
stances, (although  the  best  for  the  purpose,^  or  even 
metals  alone,  are  capable  of  being  magnetized  by  means 
of  electricity. 

We  may  illustrate  the  most  interesting  facts  in  electro- 
magnetism  by  covering  copper  wire  with  worsted,  cotton, 
or  some  other  bad  conductor  of  electricity,  and  then 
coiling  it  round  a  bar  of  iron.  On  connecting  the  ex- 
tremities of  the  wire-coil,  (»*  helix,  as  it  is  termed,  re- 
spectively, vrith  the  plates  of  a  galvanic  circle,  the 
iron  bar  will  be  found  to  be  highly  magnetic.  It  is 
necessary  to  cover  the  wire  with  some  non-conducting 
sabslanoe,  or  the  electricity,  instead  «f  tnvessing  the 
UmgiU  o£  iif  and  so  paaaing  round  the  iron,  would  past 
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direetly  from  one  part  of  the  wire  to  another, 
u  ( '  nlwAjB  docB,  the  shorieKt  path. 

'i  IS  capable  not  oulj  of  producing  magnetinn 

in  irou,  but  also  electricitj  in  another  beliz  plaaed 
around  or  intertwined  with  it;  and  it  is  found,  wbethei 
Qsed  by  it«clf,  or  in  combination  with  another,  to  give 
to  the  electricitj  derived  from  a  single  galvanic  circle 
an  intensity  which  ooald  aearoely  be  obtained  from  the 
combination  of  a  very  great  number  of  circles — the  tine 
of  one  being  connected  with  the  copper  or  platina  of  the 

next;    which   is   the    mode    of  armr  —^ required 

when  we  desire  to  give  to  galvanic  •  a  greater 

or  lees  degree  of  intensity;  that  is,  a  capaniiitv  of  pro- 
ducing mechanical  or  physiological  effiecta,  and  the  power 
of  traversing  bad  or  imperfect  conductors. 


CALORIC. 


BeoLf  strictly  speaking,  is  the  name  of  a  sensation, 
though  it  is  customary  to  speak  of  the  beat  of  the  sun, 
or  the  heat  of  the  fire,  just  as  readily  as  of  the  heat 
which  these  bodies  are  capable  of  exciting.  It  was 
with  a  view  of  avoiding  the  confusion  which  arose  from 
thus  confounding  the  cause  oiid  eflfect,  that  modem 
chemists  adopted  the  new  word  caloric^  to  denote  the 
principle  which  producer  'leat. 

The  nature  of  calor>  is  not  yet  well  understood,  it 
being  still  doubtful  '.aether  it  be  a  material  substance, 
or  a  mere  proper'^  of  matter.  It  is  generally  reguded, 
however,  as  a  fluid  of  great  tenuity  which  pervades  the 
whole  system  of  nature. 

Calono  is  prodoeed  in  various  ways ;  by  combmtiim 
— by  friction — by  pcrcitwon — by  tkt  mixture  o/uoo  or 
more  tubtlcmcmf  as  when  sulphuric  acid  is  pourod  upon 
water  or  magnowa — by  electricity  and  galvanism.  But 
the  principal  source  of  caloric  is  the  sun. 

Caloric  is  either  latent  or  free.  All  bodiea  are  sup> 
posed  to  contain  caloric,  but  when  it  is  nsithar  pcraip- 
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tibl«  bj  the  seDaeo,  nor  aficcta  the  thermomoter,  it  is 
termed  lafrnt  heat;  if  by  any  uieans  we  can  ascertain 
its  presence,  it  geta  the  name  of  /ree  caloric.  Free 
caloric  always  tends  to  diflFuse  itself  equally;  in  other 
words,  when  two  bodies  are  of  different  temperatures, 
the  warmer  gradually  parts  with  its  caloric  to  the 
colder,   till  they  are   both  brought  to  the  same  tem- 

Eerature.  Thus,  when  a  thermometer  is  applied  to  a 
ot  body  it  receives  caloric,  when  to  a  cold  one  it  gives 
to  it  part  of  its  own  caloric;  and  this  giving  and 
receiving  goes  on  until  the  thermometer  and  the  body 
arrive  at  the  same  temperature.  Cold  is  merely  a 
diminution  of  heat.  When  you  lay  your  hand  on  a 
marble  table  you  indeed  feel  it  cold,  but  the  cold  you 
experience  consists  merely  in  the  loss  of  caloric  that 
your  hand  sustains  whilst  its  temperature  is  being 
brought  to  an  equilibrium  with  the  table.  If  you  lay 
a  piece  of  ice  upon  the  same  table,  you  will  find  that 
a  contrary  effect  will  take  place,  the  ice  will  be  melted 
by  the  caloric  which  it  abstracts  from  the  marble. 

The  facility  with  which  caloric  enters  or  leaven 
bodies,  depends  much  on  the  nature  of  the  body  ;  some 
species  permitting  the  passage  of  caloric  through  them 
with  ease,  and  others  with  much  difficulty.  Those 
substances  which  permit  caloric  to  pass  readily  through 
them  are  called  good  conductors ;  thus  metals  and 
liquids  are  good  conductors;  but  silk,  cotton,  wool, 
•wood,  kc,  are  bad  conductors.  For  example,  if  we 
put  one  end  of  a  poker  into  the  fire,  the  other  end  will 
soon  become  hot,  but  this  will  not  happen  with  a  piece 
of  wood  of  the  same  length,  and  under  the  same  cir- 
cumstances. A  j>erson  may  stand  so  near  the  fire, 
as  to  make  the  metal  buttons  on  his  cojit  too  hot  to 
touch,  whilst  the  temperatm-e  of  the  cloth  will  be 
apparently  scarcely  altered.  When  there  is  occasion 
to  hold  any  metallic  instrument,  we  take  care  that  the 
part  by  which  it  is  to  be  held  shall  not  be  made  of  metal, 
but  of  w(»fxl  or  bone.  Good  conductors  of  heat  would 
evidently  form  bad  clothing.  The  object  of  clothing 
ia  to  interoept  the  heat,  and  preserve  the  body  as  mooA 
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#■  pottibl*  Id  a  ttii  iiper«uu-o.     la  culd  "^fthff, 

|h#  tempenUure  ot  tuc  unuuHphera  being  lower  tluui  tluU 
of  4be  boiljr,  clothing  formed  of  Qun-coiiductors  prevent 
the  too  rmpid  eecape  of  he»t  from  the  bodjr  to  tae  for- 
rottoding  air;  and,  in  very  hot  weather,  it  an«wen  a 
contrary  purpoM— preventing  the  too  rapid  oommu- 
Wflation  of  heat  to  the  bod  v.  Auinial«  are  clothed  in 
fur,  wool,  feathera,  &c.,  all  non-conductors;  and  maji 
^Olfowa  hia  clothing,  in  a  great  degree,  from  them. 

One  of  the  moat  remarkable  properties  of  caloric  ia 
Abe  repulsion  which  exiata  among  it«  partiolea.  Henoe 
it  happens,  that  when  this  principle  enters  into  a  body, 
it«  fiint  effect  is  to  remove  the  integrant  moleculea  of  the 
substance  to  a  greater  distance  from  one  another.  The 
body,  therefore,  becomes  less  compact  than  before, 
occupies  a  greater  space,  or,  in  other  words,  expands. 
How  this  effect  of  caloric  is  manifestly  in  opposition  to 
«ofce«ion — that  force  which  tends  to  make  the  partioles 
of  asatter  approximate,  and  which  most  be  overcome 
before  any  expansion  can  ensae.  It  may  be  expected, 
tWefore,  that  a  small  addition  of  caloric  will  occasion 
ft  amall  expansion,  and  a  greater  addition  of  caloric,  a 
greater  expansion ;  because,  in  the  latter  case,  the  cohe- 
sion will  bo  more  overcome  than  in  the  former.  It  may 
be  aaticipatod,  also,  that,  whenever  caloric  passes  out  of 
a  body,  the  cohesion  being  then  left  to  act  freely,  a  cod- 
traetion  will  neoeasaiily  follow;  so  that  expansion  is 
only  a  transient  effect,  occasioned  solely  by  the  accumu- 
lation of  caloric.  It  follows,  moreover,  from  thb  view, 
tbi|i  caloric  must  produce  the  greatest  expansion  in  thoM 
bodies,  the  cohcaive  power  of  which  is  least;  and  the 
inference  is  fully  justified  by  observation.  Thus  the 
force  of  cohesion  is  greatest  in  solids,  less  in  liquids, 
and  least  of  all  in  adriform  substances;  while  the  ex- 
paaaion  of  solids  is  trifling,  that  of  liquids  much  more 
Musiderable,  and  that  of  elastic  fluids  far  greater.  It 
BMif  be  hkid  down  as  a  rule,  the  reason  of  which  is  ni^w 
obvious,  that  all  bodies  are  enaaded  by  beat)  and  that 
the  expansion  of  the  same  body  increases  with  the 
%Matity  of  caloric  whioh  enters  it 
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INTRODUCTION  TO  CHEMISTRY. 

Chemistry  is  the  science  which  makes  known  to  us 
wne  nature  and  properties  of  all  bodies,  whether  these 
uodies  bo  simple  or  compound — solid,  liquid,  or 
heriform. 

The  importance  of  the  science  of  chemistry  is  evident 
from  the  following  considerations.  In  acquiring  a 
^nowedge  of  the  constitution  of  the  atmosphere,  in  in- 
vestigating the  changes  to  which  it  is  subject,  the  varia- 
tions of  temperature,  the  laws  of  winds,  dew,  rain,  hail, 
and  snow,  chemistry  is  our  principal,  our  only  satisfactory 
guide.  These  remarkable,  changes — changes  which, 
because  familiar,  do  not  produce  any  emotion  in  the 
mind,  though  in  themselves  truly  wonderful — are  che- 
mical operations  on  a  magnificent  scale,  and  can  only 
be  explained  ou  chemical  laws. 

In  examining  the  various  objects  which  compose  the 
mineral,  vegetable,  and  animal  kingdoms,  chemistry  is 
essentially  requisite  for  the  successful  prosecution  of 
our  inquiries-. 

In  the  art  of  extracting  metals  from  their  ores,  in 
purifying  and  combining  them  with  each  other,  almost 
all  the  processes  are  purely  chemical.  The  arts  of  glass 
and  porcelain-making — of  tanning,  soap-making,  dying, 
uxd  bleaching — depend  entirely  upon  chemistry;  audsJl 
die  processes  of  baking,  brewing,  and  distilling,  and 
most  of  the  culinary  arts,  are  chemical  operations. 

The  transformations  of  chemistry,  by  which  we  are 
uabled  to  convert  materials  apparently  useless  into 
important  objects  of  the  arts,  are  opening  up  every  day 
sources  of  wealth  and  convenience  unknown  to  fcimer 
ages.  Who,  for  instance,  would  have  conceived  that 
linen  rags  were  capable  of  producing  more  than  their 
own  weight  of  sugar,  by  the  agency  of  one  of  the 
cheapest  and  most  abundant  acids — the  sulphuric  ? — that 
dry  bones  could  be  a  magazine  of  nutriment,  capable  of 
preservation  for  many  years,  and  ready  to  yield  up 
(heir  sustenance  in  tiie  form  beiit  adapted  to  the  support 


oT  lifc,  on  th«  appUntion  of  110*111,  or  of  an  Mid  «l 
ODoo  cheap  and  durable? — that  sawdust  itaelf  is  mis- 
oeptible  of  coovcrsioo  iuto  a  lubstsnce  bearing  no 
remote  analogy  to  bread;  and  though  certainly  leas 
palaublo  than  that  of  flour,  yet  no  way  disagreeable 
and  at  onoe  wholesome,  digestible,  and  highly  nu 
tritive? 

Chemintry  makes  us  acquainted  with  many  fiusts,  d 
which,  without  it,  we  must  have  remained  in  ignorance 
How  wonderful  that  the  diamond  should  be  nuide  of 
the  same  material  with  coal ;  that  the  most  part,  by 
bulk,  of  water  should  be  an  inflammable  substance ;  that 
acids  should  be  almost  all  formed  of  different  kinds  of 
air;  and  that  one  of  those  acids,  the  strength  of  which 
can  dissolve  almost  any  of  the  metals,  should  be  made 
of  the  same  ingredients  with  the  common  wr  that  we 
breathe. 

If  we  consider  chemistry  purely  as  a  science,  we 
shall  find  no  study  which  presents  more  interesting 
subjects  of  research,  and  none  which  affords  more 
striking  proofs  of  the  wisdom  and  beneficence  of  the 
Creator  of  the  universe.  In  all  the  singular  and  sur- 
prising changes  which  everywhere  present  themselves, 
the  more  closely  we  examine  them,  the  more  we  shall 
admire  the  simple  means  by  which  they  are  accom- 
plished, and  the  intelligent  design  and  perfect  wisdom 
displayed  in  them. 


CHEMICAL  AFFINITY. 

That  property  of  matter  which  occasions  the  oombi- 
nation  of  heterogeneou.s  bodies,  is  the  oaose  of  the 
principal  phenomena  of  chemi.stry,  and  is  therefore 
called  chemical  aflinity  or  attraction.  It  is  also  finme- 
times  termed  electric  attraction,  and  the  ■>  '>f 

com^ition,  to  distinguish  it  from  oohesiv.  ..  r-c"^' 
gative  attraction. 

Chemical  attraction  may  be  defined  to  be  that  coor|^ 
in  consequence  of  which  differaut  kinds  of  matter  umtt 


M7 

to  form  oompoiuids,  baring  properties  often  dissimilar 
from  those  of  their  component  parts,  so  that  the  result 
of  chemical  combination  can  only  be  ascertained,  at 
least  in  the  first  instance,  bj  experiment.  Thus,  if  iron 
filings  be  dissolved  in  sulphuric  acid,  or,  as  it  is  commonly 
called,  oil  of  vitriol,  a  substance  will  be  produced  which 
bears  no  kind  of  resemblance  to  either  of  its  compo- 
nent parts :  it  is  called  by  chemists,  sulphate  of  iron, 
and,  vulgarly,  copperas,  or  green  vitriol — a  greenish, 
semi-transparent  crystallized  substance,  having  nothing 
of  the  appearance  of  the  fiietal,  nor  of  the  sour  taste  of 
the  acid.  Acetic  acid,  or  the  acid  of  vinegar,  in  the  same 
manner  dissolves  copper,  and  constitutes  with  it  the  blue 
efi3orescent  salt  called  verdigris.  Caustic  vegetable  alkali 
(caustic  potash)  is  a  deliquescent  substance,  which,  as  its 
name  implies,  corrodes  flesh;  and  sulphuric  acid  is  a 
liquid  which,  when  concentrated,  acts  much  in  the  same 
manner  on  flesh ;  but  from  the  union  of  these  bodies,  so 
destructive  to  animal  matter,  results  the  chemical  com- 
pound, sulphate  of  potash,  a  salt,  which,  whether  solid 
or  dissolved  in  water,  does  not  act  on  the  skin,  and  may 
be  swallowed  with  safety.  Sometimes  two  liquids  or 
gaseous  bodies,  by  their  union  form  a  solid  compound. 
Thus,  the  gas  that  rises  from  spirit  of  hartshorn,  called 
by  chemists  ammonia,  and  muriatic  acid  gas,  if  mixed 
together  in  an  emptj-  jar,  become  condensed  into  a 
white  saline  solid,  called  muriate  of  ammonia,  or  sal 
ammoniac. 

The  phenomena  of  chemical  attraction  are  regulated 
by  the  following  laws  : 

1.  This  attractive  force  is  exerted  in  different  de- 
grees by  different  bodies. 

2.  It  operates  only  on  very  minute  particles  of  bodies ; 
and  hence  chemical  action  is  promoted  by  previous  solu- 
tion, trituration,  or  other  mechanical  methods  of  division 
and  intermixture. 

3.  When  bodies  combine,  an  alteration  of  temperature 
generally  takes  place,  sometimes  with  the  exhibition  of 
light. 

4.  Bodies  which  have  an  attraction  for  each  other  are 
aliniyi  found  to  display  opposite  statM  of  «l«atiiait|^ 


6.  AUbo4iMM*MMpoatdafo«rlii»«ilMi»<r«aU- 
mIm,  and  ehemioil  ooinbiaakion  oonaiata  of  the  inJ4p 
ti  one  or  more  atom  at  one  of  (h*  uuitiAf  bodiM, 
with  sone  determiaate  number  of  elooui  of  tbe  olbtr 
uiiitiu^  bodiee. 

<5.  CLemieal  ftttnwfeioD  teket  piece  in  '  HffBntBt 
Bodee: — 1.  When   one  aunple  bodj  n^d  to 

enotber  for  which  it  bee  en  effinity,  a  umuu  lakes  pl#ee, 
end  e  compound  is  formed.  2.  If  e  simple  bodj«  A, 
he  presented  to  a  oompoond,  B  C,  aad  if  A  have  * 
etronger  afinity  for  B  tbanD  hM,  the  compound  B  C 
will  De  deoompoeed,  aad  a  new  compound,  A  B|  will 
be  formed.  8.  If  a  oompouml.  A  1^.  1>e  un^^uutL-*!  to 
another  compound,  C  D,  tboiiL  'Id 

alone  decompose  C  D,  yet  a  in  ty 

take  place  between  the  two  ^n 

the  formation  of  two  new  oouij>uuii>u<,  i\   >  13. 

The  first  and  second  modes  of  attraction  a:  m- 

•tanoee  of  simple  afinity,  or  simple  eleotiyc  n ; 

and  the  last  mode  is  styled  compound  afini  m- 

pound  elective  attraetkn. 

7.  All  oonpoonde,  when  they  enter  into  union  with 
other  bodies  without  being  decomposed,  set  in  the  same 
manner  as  simple  bodies. 
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ON  flIMPLE  BODIES. 

Aocordinff  to  the  ancient  philoeopbere,  the  simple 
bodies  or  elementary  principles  from  which  all  the 
varieties  of  matter  are  composied,  were  but  four,  namely, 
fire,  air,  earth,  and  water.  This  noUoo,  after  haTing 
for  ages  formed  a  part  of  the  creed  of  the  learned,  has 
been  completely  exploded  by  the  light  of  mo<i  ce. 

Some  of  the  alleged  elements  of  the  oli  ^ta 

are  now  known  to  Imve  fliiif^ir'  only  in  '  ^od 

others  are  ascertained  to  be  by  no  means  fi  oi: 

thusy  air  is  found  to  consist  principally  ui  two  different 
elairiM  fluids  or  jsaeeiu  bodias.  which  may  be  separated 


by  Tarions  prooeases,  and  exhibited  apart  from  each  other. 
Water  has  aleo  been  ascertained  to  W  a  pamyound,  which 
may  be  analyzed  or  decomposed,  so  as  to  produce  two 
diirtinet  kinds  of  gas,  which  may  be  aepMBtely  collected, 
asd  when  again  mixed  together  in  pr^Mr  propcwtioas, 
may  be  made  to  form  water  by  their  union. 

Other  bodies,  formerly  esteemed  simple,  have  yielded 
to  the  analytical  processes  of  modern  chemistry;  but 
there  is  a  certain  number  of  substances  which  have 
hitherto  resisted  all  attempt.^  at  further  decompositian, 
and  which,  therefore,  in  the  present  state  of  the  science, 
most  be  ranked  as  simple  substances.  Their  number  is 
not  very  great,  amounting  to  about  fifty-five,  and  it  is 
not  unlikely  that  the  future  researches  of  chemists  may 
demonstrate  some  of  these  bodies  to  be  compounds.  At 
the  same  time,  it  is  probable  that  additions  may  be  made 
to  the  class  of  elementary  substances,  in  consequence 
of  future  discoveries — several  of  those  now  admitted 
into  this  class  having  become  known  to  us  but  very 
xeoently. 

Some  of  these  elementary  bodies  are  widely  and 
abundantly  dispersed  throughout  the  three  kingdoms  of 
nature,  either  alone,  or  in  a  state  of  composition,  whilo 
others  appear  to  be  of  very  rare  occurrence;  or  at  least 
have,  hitherto,  been  met  with  only  in  small  quantities, 
and  in  few  situations.  The  whole  of  the  elementary 
substances  may  be  arranged  in  two  divisions :  the  first 
comprehending  those  which  are  not  of  a  metallic  nature, 
the  entire  number  of  which,  now  known,  amounts  to  only 
thirteen ;  the  remaining  forty-two  elementary  bodies  are 
all  regarded  as  metals,  though  some  of  them  exhibit 
properties  differing  considerably  from  those  which  cha- 
racterize gold,  silver,  mercury,  lead,  iron,  and  other 
bodies  to  which  the  designation  of  metals  was  originally 
applied. 

The  following  are  the  thirteen  non-metallic  element- 
ary substances:  oxygen,  chlorine,  iodine,  bromine, 
iuorine,  hydrogen,  nitrogen,  carbon,  boron,  silicon, 
phosphorus,  sulphur,  selenium. 
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OH  tlMPLB  BODIES.  COKTTNVKD 

Oaijfffen  is om  of  tke  most  imporUnt  of  Um  elemenUrj 
MiM.  In  a  limpU  state,  it  is  obtalDed  only  in  the  form 
ofgu.  It  is  an  exceedingly  abundant  body;  the  air  of 
th«  atmosphere  contains  one-fifth,  and  wat«r  is  retiolvable 
into  a  mixed  gas,  one-third  of  which,  by  balk,  is 
laygen,  and  the  remainder  hydrogen.  It  ikU<  <"'•-■'  in 
^t  natural  prodaots— -animal,  vegetable,  an 
^xyma  gas  in,  like  common  air,  colmirleiw.  , 

tMlMBSS,  inodorous,  and  elastic.     But  it  is  h*  a 

ooatmon  air,  in  the  proportion  of  IH  to  Ic  i 

powerful  supporter  of  combu«tion  ;  that  is  to  :i 

any  inflamed  body,  as  a  lighted  candle,  id  put  iuuj  it, 
it  burna  very  vigorously — much  more  so  than  when  in 
mmmon  air ;  iiideed  it  is  owing  to  the  oxygen  it  oon> 
tains  that  common  air  supports  combustion  at  all.  Its 
■NMDoe  is  also  necessary  for  the  continuance  of  animal 
ufo.  We  cannot  breathe  air  which  han  been  deprived 
of  its  oxygen. 

Hydrogen  is  known  only  in  the  state  of  gas,  and  is 
sometimes  called  inflammable  air.  It  is  the  lightest 
of  all  bodies  that  can  be  weighed.  It  is  one  of  the 
ingredients  which  form  water — ^from  which  it  can 
be  easily  procured.  Hydrogen  gas,  when  pure,  pos- 
•MMS  all  the  mechanical  properties  of  common  air. 
It  does  not  support  combuAtion,  though  it  is  itself 
one  of  the  must  combastiblo  of  all  bodies ;  for  if  a 
lighted  candle  be  put  into  a  vessel  containing  hydrogen, 
the  candle  will  be  instantly  extinguished,  while  thr  ;:3s 
itself  will  be  inflamed.  It  is  not  fit  for  reapi- 
snimals  which  breathe  it  die  almost  instantanc  ^  i 
pure  oxygen  and  hydrogen  be  mixed  together,  and  the 
mixture  set  fire  to,  it  explodes  with  great  violence,  auJ 
t>nns  water.  Hence,  we  see  the  origin  of  the  t'-rin 
Wdrogen,  which  literally  signifies  the  water-former, 
hydrogen  eas  is,  on  account  of  its  greater  levity,  em- 
ploved  to  fill  balloons. 

Ji/%tn>fenf  oalUd  abo  aiote,  is  a  gaseous  body,  rathei 
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lighter  than  common  air ;  of  which  it  forms  four>flftk 
parts,  the  remaining  one-fifth  being  oxygen.  It  has 
neither  colour,  smell,  nor  taste.  It  does  not  support 
combustion,  nor  is  it  combustible  itself;  for  if  a  lighted 
candle  be  put  into  a  vessel  containing  nitrogen,  it  is  in- 
>tautlj  extinguished,  and  the  gas  itself  does  not  take 
tire,  as  is  the  case  with  hydrogen.  Nitrogen  is  fatal 
also  to  animal  life ;  any  animal  put  into  it  dies  in  a  very 
short  time. 


ON  SIMPLE  BODIES,  CONTINUED. 
CA&BON. 

When  wood  is  heated  to  a  certain  degree  in  the  open 
air,  it  takes  fire,  and  forms,  whilst  burning,  water  and 
carbonic  acid  gas,  till  the  whole  of  it  is  consumed.  A 
small  portion  of  a.shes  is  the  sole  residue.  But  if  the 
wood  be  heated  to  redness  in  close  vessels,  so  that  the 
atmospheric  air  cannot  have  free  access  to  it,  a  large 
quantity  of  gaseous,  and  other  volatile  matters,  is  ex- 
pelled; and  a  black,  hard,  porous  substance  is  left, 
called  charcoal. 

Charcoal  may  be  produced  fmra  other  sources.  When 
the  volatile  matters  are  driven  off  from  coal,  as  in  the 
process  for  making  coal-gas,  a  peculiar  kind  of  charcoal, 
called  colce,  remains  in  the  retort.  Most  animal  and 
vegetable  substances  yield  it,  when  ignited  in  close 
vessels.  Thus  a  very  pure  charcoal  may  be  procured 
from  starch  or  sugar,  and  from  the  oil  of  turpentine  or 
spirit  of  wine,  by  passing  their  vapour  through  tubes 
heated  to  redness.  When  bones  are  made  red  hot  in  a 
covered  crucible,  a  black  mass  remains,  which  consists 
of  charcoal  mixed  with  the  earthy  matters  of  the  bone. 
It  is  called  ivory  black,  or  animal  charcoal. 

Carbon  is  the  name  given  to  the  pure  inflammable 
part  of  charcoal,  of  which  substance  the  diamond  is  only 
a  variety  in  a  pure  chrystallizcd  state ;  for  pure  charcoal 
and  disjnond,  when  treated  in  the  same  manner,  pro 
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ium  preoiMly  th«  mm§  retolta.  Ourbon  is  infolnUi  in 
water,  and  infbsibU  bv  the  most  intense  beat,  provided 
•ir  be  excluded.  Animal  and  vegeteble  oils  are  oom> 
psesd  almost  entirely  of  carbon  and  hjdrogen.  The 
■me  mav  be  obaerred  of  gum,  sugw,  and  starch. 
Shese  bodiei^  bevsver,  coBtain  oxjgeo. 

Obsroeal  absorbs  the  odoiifennis  and  eolmmng jprin- 
•iples  of  most  animal  and  vegetable  stthJUaswi  When 
ooloured  infusions  of  this  kind  are  disested  with  a  due 
quantity  of  charcoal,  a  solution  is  obtained,  which  is 
nearly,  if  not  quite,  colourless.  Tainted  flesh  may  be 
rendered  sweet  and  eatable  by  thia  means,  and  foul 
water  may  be  purified  by  filtering  through  charcoal. 

Su/phttr  occufH  a.H  a  mineral  y.'-... in. »:....  ii.  w-.n...  T.nrtij 
of  the  earth;  particularly  in  th< 
■OS,  as  in  Italy  and  Sicily.     It  t^  <  oiiii„.„,i> 
massiTO  ntate;  but  is  som^titncK  mot  wit^ 
tal Used  form.     It  ie  proenred  a)  '    incoiitniiiuuoi) 

with  several  metals,  soeh  as  -  ]>er,  aotimony, 

lead,  and  iron.     It  is  obtn'  urge  ouautities  by 

ejipwdug  the  oommon  iron  ]  <  a  red  boat,  in  dose 

vessels. 

Sulphur  is  well  known  under  tlir  Tmrne  nf  briinst/>ne. 
It  is  a  brittle  solid  body,  of  a  r, 

emits  a  peculiar  odour  when 

taste.  It  i8  iiiRoIuble  in  wntrr;  but  if  ponrcd  into  it 
when  liquified,  it  retains  its  »>ftnosA,  and  h  in  this 
elate  employed  for  taking  impressions  from  i^als  and 
medals. 

J^hotphorut  was  discovered  about  the  yenr  1 669,  by 
Brandt,  an  alchemist  of  Hamburgh.  It  is  a  semi-trans- 
parent yellowish  matter,  of  the  con^'iHtenoc  of  wax. 
It  is  procured,  in   genen'  f 

bones.     It  is  exceedingly  ' 

air  at  common  temper  i 

bustion;  it  omitj»  n  <l  .? 

smell  of  g:i:  ■« 

graduallv    ■  ■* 

should                                                    Uti  &c<  ^ 

c<'!i:^-  :.  .    ...,  .:  ..  ,^.„.;  to  be  haii :..'Ji 
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9Aak  «MrtMM;  geaile  pressure  between  the  fingers  is 
soffioient  to  kiadle  it.  It  burns  rapidlj,  emitting  s 
splenflM  wliit.'  li-rlii,  and  causing  an  intense  heat. 

'  ered  in  1770.     It  is  a  substaiMM 

of  li.uv.a  i...j.^i;«*^v. .  being,  in  combination  with  other 
substances,  extensively  used  in  the  arts.     Chlorine  is  a 

yelI-~-  '■   - '    ircd  gas,  which  has  an  astringent 

ta.-^  le  odour.     It  is  one  of  the  most 

6utiiH.Hr;  11-  ni  UK-  ga>ses,  exciting  great  irritabiKty  in  the 
windpipe,  even  whea  considerably  diluted  with  air. 
WI  I'idenly  compressed,  it  emits  both 

he.  icfer  which  it  possesses  in  common 

with  considerable  pressure  it  as- 

suni'  -  .J  liquor,  of  a  bright  yellow 

t'lj  jriuf  is  a  supporter  of  combustion.     If  a 

lig;.  ^  r  be  plunged  into  chlorine  gas,  it  bums 
with  a  small  red  lame,  and  emits  a  large  quantity  of 
smoke.  Phosphorus  takes  fire  in  it  spomtancously. 
Several  of  the  metals,  such  as  tin,  copper,  arsenic,  anti- 
mony, and  zinc,  when  introduced  into  chlorine  in  the 
state  of  powder,  or  in  fine  leaves,  are  suddenly  inflamed. 
Chlorine,  though  formerly  called  an  acid,  possesses  no 
acid  properties.  It  has  not  a  sour  taste,  nor  does  it 
redden  the  blue  colour  of  plants,  which  nearly  all  acids 
do.  One  of  the  most  important  properties  of  chlorine 
is  its  bleaching  power.  All  animal  and  vegetable 
colours  are  speedily  removed  by  chlorine;  and  when 
the  colour  is  once  discharged,  it  can  never  be  restored. 
Chlorine,  however,  cannot  bleach  unless  water  be  present. 
Chlorine  is  useful,  also,  for  the  purposes  of  fumigation, 
and  is  used  to  purify  the  air  in  fever  hospitals.  The  in- 
fection of  the  small-pox  is  also  destroyed  by  this  gas, 
and  matter  that  has  been  submitted  to  its  influence 
will  no  longer  generate  that  disease. 

Iodine  is  a  substance  jnuch  resembling  chlorine  in 
some  of  its  properties.  It  may  be  procured  by  drying 
and  powdering  common  sea-weed,  and  heating  it  with 
sulphuric  acid  and  peroxide  of  manganese:  a  violet- 
coloured  vapour  rises,  which,  if  received  in  a  cool 
vessel,  will  condense  on  its  sides,  and  will  form  Bcaly 


orjflUlf,  of  •  Bomewhftt  metellio  liutn.  ThaM  aryilBlf 
an  the  snbsUaoe :  from  the  violet  ooloar  of  its  vapooTi 
it  in  called  iodine.  It  hu  the  propertj  of  forming  • 
beautiful  blue  colour,  when  mixed  with  a  little  powdered 
•tarch,  diffused  through  cold  water;  henoe,  iodine  and 
•larch  are  used  ae  tests  of  the  presence  of  eaoh  other 
Iodine  stains  the  fingers  yellow,  but  not  pemuuMBtlj 
like  chlorine,  it  destroys  Tegjftable  colours,  tlioagh  aoC 
BO  powerfully.  Iodine  is  used  in  medicine:  in  small 
doses  it  increases  the  appetite ;  but  in  large  doses,  or 
continaed  too  long,  it  produces  a  remarkable  emsfliation. 

To  these  simple  non-metallic  bodies  we  might  add 
brome,  selonium,  boron,  fluorine,  (the  base  of  fluor  spar,) 
and  silicon,  (the  base  of  flint.)  0ttt  as  they  are  of  less 
importance,  and  as  the  nature  of  some  of  tnem  is  still  a 
subject  of  dispute  with  chemists,  we  shall  omit  the 
liiioration  of  them  for  the  present. 
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SECTION  VI. 


TRUE  LIBEBTY. 

Tbux  Liberty  was  Christian,  sanctified, 

Baptized,  and  found  in  Christian  hearts  alone 

First-born  of  Virtue !  daughter  of  the  skies ! 

Nursling  of  Truth  divine  !  sister  of  all 

The  Graces,  Meekness,  Holiness,  and  Love: 

Giving  to  God,  and  man,  and  all  belovr. 

That  symptom  show'd  of  sensible  existence, 

Their  due  unask'd ;  fear  to  whom  fear  was  due  j 

To  all,  respect,  benevolence,  and  love. 

Companion  of  Religion ;  where  she  came, 

There   Freedom    came ;   where   dwelt,   there   Freedoas 

dwelt; 
Ruled  where  she  ruled,  expired  where  she  expired. 
"He  was  the  freeman  whom  the  truth  made  free;" 
Who  first  of  all  the  bands  of  Satan  broke ; 
Who  broke  the  bands  of  Sin ;  and  for  his  soul, 
In  spite  of  fools,  consulted  seriously; 
In  spite  of  fashion,  persevered  in  good; 
In  spite  of  wealth  or  poverty,  upright ; 
Who  did  as  Reason,  not  as  Fancy  bade; 
Who  heard  Temptation  sing,  and  yet  turned  not 
Aside ;  saw  Sin  bedeck  her  flowery  bed. 
And  yet  would  not  go  up  ;  felt  at  hb  heart 
The  sword  unsheathed,  yet  would  not  sell  the  truth ; 
Who,  having  power,  had  not  the  will  to  hurt ; 
Who  blush'd  alike  to  be,  or  have  a  slave ; 
Who  blush'd  at  nought  but  sin,  feared  nought  but  God; 
Who,  finally,  in  strong  integrity 
Of  soul,  'midst  want,  or  riches,  or  disgrace. 
Uplifted  calmly  sat,  and  heard  the  waven 
pf  stormy  fnlly  breaking  at  bis  fe«»t. 


Now  ahrill  with  pnuM,  now  hoftrw  with  foal  raproMk, 
And  both  despised  siooerelj ;  seeking  this 
Alone — the  approbation  of  his  Ood, 
Wkioh  still  with  conscience  witness'd  to  his 


This,  this  is  freedom,  such  as  angels  ose. 
And  kindred  to  the  liberty  of  God. 
First-bom  of  Virtue !  daughter  of  the  skiM! 
The  man,  the  state  in  whom  she  raled,  was  firee; 
All  else  were  slares  of  Satan,  Sin,  and  Death. 

PoUiOK. 


THE  CORAL  IN8BCT. 

Toil  on  !  toil  on  !  yc  ephemeral  train, 

Who  build  in  the  toti!<ing  uixl  treaeberouH  main, 

Toil  on — for  the  wisdom  of  man  ye  mook, 

With  your  sand-based  sU»sU»>s  and  domM  of  rock ; 

Your  columns  the  fathomleHs  fountains  lave, 

And  your  arohes  spring  up  to  the  crested  wave; 

Ye're  a  pany  noe,  thm  boldly  to  rear 

A  &bric  so  vast  ia  »  realm  so  drear. 

Ye  bind  the  deep  with  toot  socret  sons, 
The  ocean  is  seal'd,  and  the  sorge  *  stoao ; 
Fresh  wreaths  from  the  ooral  pavement  spring, 
Like  the  terraced  pride  of  Aswjrria's  king ; 
The  turf  looks  fmen  where  the  btaaluta  roU'd; 
O'er  the  whirlpool  ripens  the  lind  of  gold ; 
The  sea-enatr)  '^  the  home  of  men, 

And  ■Nnataii  A-herc  the  wave  halh  been. 

Bat  why  do  you  plant,  'oeath  the  billows  dark, 
The  wreeking  reef  for  the  gallant  bark  f 
There  are  snares  enough  on  the  tented  field, 
Mid  the  Uovosi'd  sweeto  that  the  falliyi  yield; 
Tkare  are  serpeali  to  oeil,  era  tka  iMMH  a*a  «p ; 
nm's  a  poiaoo-drop  ia  Mui'a  ptml  m% 
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There  are  foes  thai  watoh  for  his  oradle-breath, 
And  why  need  ye  sow  the  floods  with  death  ? 

Yo  build — ^ye  build — ^but  ye  enter  not  in, 

Like  the  tribes  whom  the  desert  devour'd  in  theb  rfn 

From  the  land  of  promise  ye  fade  and  die, 

Ere  its  verdure  gleams  forth  on  your  weary  eye ; 

As  the  kings  of  the  cloud-crown'd  pyramid 

Their  noteless  bones  in  oblivion  hid. 

Ye  slumber  unmark'd  mid  the  desolate  main, 

While  the  wonder  and  pride  of  your  works  remain. 

SiaouRNiT. 


SNOW. 


The  keener  tempests  rise ;  and  fuming  dun. 
Prom  all  the  livid  east  or  piercing  north 
Thick  clouds  ascend,  in  whose  capacious  womb 
A  vap'ry  deluge  lies,  to  snow  congeal'd. 
Heavy  they  roll  their  fleecy  world  along, 
And  the  sky  saddens  with  the  gather'd  storm 
As  thus  the  snows  arise,  and  foul  and  fierce 
All  winter  drives  along  the  darkened  air. 
In  his  own  loose-revolving  fields  the  swain 
Disaster'd  stands ;  sees  other  hills  ascend, 
Of  unknown  joyless  brow,  and  other  scenes, 
Of  horrid  prospect,  shag  the  trackless  plain  j 
Nor  finds  the  river  nor  the  forest,  hid 
Beneath  the  formless  wild,  but  wanders  on 
From  hill  to  dale,  still  more  and  more  astray, 
Impatient,  flouncing  through  the  drifted  heaps, 
Stung  with  the  thoughts  of  home ;  the  thoughts  of  hom« 
Rush  on  his  nerves,  and  call  their  vigour  forth 
In  many  a  vain  attempt.     How  sinks  his  soul  I 
What  black  despair,  what  horror  fills  his  heart ! 
When,  for  the  dusky  spot  which  fancy  feign'd 
His  tufted  cottage,  rising  through  the  snow, 
M 
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He  mMM  lb«  roncknoM  of  tho  middle  wute, 

Fu>  from  the  tnoi  tnd  blesf'd  abode  of  mui; 

While  roand  him  niffbt  rcsistloai  cloeee  fast, 

And  ov'ry  UiupcHt,  howling  o'er  his  heed, 

Kenden  the  (Ukv&ap  wildernoM  mora  wild : 

Then  thronir  the  Tm<ty  shapes  into  his  mind. 

Of  cover*d  1  'Ijomublj  Jeep, 

A  dire  desc  ^   ud  tho  power  of  froet; 

Of  fiuthlees  bop ;  of  procipioes  high, 

Smoothed  ap  with  »now;  and  what  is  land  unknown 

What  water  of  the  utill  unfrosen  Bpring, 

In  the  looee  marHh  or  solitary  lake, 

Where  the  fresh  fountain  from  tho  bottom  boils. 

These  check  his  fearful  steps,  and  down  he  sinks 

Beneath  the  shelter  of  the  shapeless  drift, 

Thinking  o'er  all  the  bitterness  of  death, 

Mix'd  with  tho  tender  anguish  nature  shooti 

Through  the  wrung  bosom  of  the  dying  man, 

His  wife,  bis  children,  and  bis  friends  unseen. 

In  vain  for  him  th'  officious  wife  prepares 

The  fire  fair  blazing,  tiud  the  vestment  warm. 

In  vain  his  little  children,  peeping  out 

Into  the  mingling  storm,  demand  their  sire, 

With  tears  of  arUess  innocence.     Alas! 

Nor  wife,  nor  children,  more  shall  he  behold 

Nor  friend,  nor  sacred  home.     On  ev'ry  nerve 

The  deadlv  winter  seises,  shuts  up  sense, 

And  o'er  his  inmost  vitals  creeping  oold, 

Lftji  him  along  the  snows,  a  stiffen'd  oorse, 

Strateh'd  oot^  and  bleaching  in  the  northern  blast. 

Tboiuov. 


BENEFITS  OF  AFFLICTION. 

The  patt  of  socrow,  and  that  path  alone, 
Loads  to  the  land  where  sorrow  is  unknown ; 
No  tnToUer  ever  reached  that  blees'd  abod& 
Who  fbond  not  thorns  and  brian  in  his  road. 
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Hie  world  may  dance  along  the  flowery  plain, 

Cheered  as  they  go  by  many  a  sprightly  strain ; 

Where  nature  haa  her  mossy  velvet  spread, 

With  unshod  feet  they  yet  securely  tread : 

Admonished,  scorn  the  caution  and  the  friend, 

Bent  all  on  pleasure,  heedless  of  its  end. 

But  He,  ^yho  knew  what  human  hearts  would  prove, 

How  slow  to  learn  the  dictates  of  His  love, 

That  hard  by  nature,  and  of  stubborn  will, 

A  life  of  case  would  make  them  harder  still. 

In  pity  to  the  souls  his  grace  designed 

To  rescue  from  the  ruin  of  mankind. 

Called  for  a  cloud  to  darken  all  their  years, 

And  said,  "Go  spend  them  in  a  vale  of  tears." 

0  balmy  gales  of  soul-reviving  air ! 
O  salutary  streams  that  murmur  there ! 
These,  flowing  from  the  foimt  of  grace  above ; 
Those,  breathed  from  lips  of  everlasting  love  : 
The  flinty  soil,  indeed,  their  feet  annoys, 
Chill  blasts  of  trouble  nip  their  springing  joys; 
An  envious  world  will  interpose  its  frown. 
To  mar  delights  superior  to  its  own ; 
And  many  a  pang,  experienced  still  within, 
Reminds  them  of  their  hated  inmate,  Sin. 
But  ills  of  every  shape,  and  every  name. 
Transformed  to  blessings,  miss  their  cruel  aim : 
And  every  moment's  calm  that  soothes  the  breast, 
la  given  in  earnest  of  eternal  rest. 

Ah,  be  not  sad,  although  thy  lot  be  cast 
Far  from  the  flock  and  in  a  boundless  waste ! 
No  shepherds'  tents  within  thy  view  appear. 
But  the  chief  Shepherd  even  there  is  near. 
Thy  tender  sorrows  and  thy  plaintive  strain. 
Flow  in  a  foreign  land,  but  not  in  vain ; 
Thy  tears  all  issue  from  a  source  divine. 
And  every  drop  bespeaks  a  Saviour  thine — 
So  once  in  Gideon's  fleece  the  dews  were  found, 
And  dzooght  on  all  the  drooping  herbs  around. 

C0WFK9. 
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PROCRASTINATION. 

Be  wise  to-day ;  'tis  madaeai  to  dofer ; 

Next  day  the  fatal  precedent  will  plead, 

Thvf  on,  till  wiadom  i«  puahod  out  of  life  I 

Proeraetination  is  the  thiof  of  time ; 

Fear  after  year  it  steala,  till  all  are  fled, 

A.nd  to  the  neroies  of  a  moment  leates 

rha  Tast  oonoems  of  an  otomal  scene. 

(f  not  BO  freqaent,  would  not  this  be  strange  ? 

'Fhat  'tis  80  mquont,  this  is  stranger  stalL 

Of  man's  miraculous  mistak ch  this  bears 

The  palm,  '<  That  all  men  are  about  to  live," 

Forever  on  the  brink  of  being  bom : 

All  pay  themselves  the  compliment  to  think 

They  one  day  shall  not  drivel,  and  their  pride 

Ob  this  reversion  takes  up  ready  praise ; 

Aft  least  their  own ;  their  future  selves  applaud, 

How  excellent  that  life  they  ne'er  will  lead  ! 

Time  lodged  in  their  own  hands  is  Folly's  Tails; 

Time  lodged  in  Fato's.  to  wisdom  they  ooDsign ; 

The  thing  thcv  can't  out  purpose,  they  pQtt|)one. 

"Rm  not  in  follv  not  to  scorn  a  fool ; 

And  scarce  in  human  wisdom  to  do  more. 

All  promise  is  poor  dilatory  man, 

And  that  through  every  stage.     When  young,  indood, 

[n  fall  content  we  sometimes  nobly  rest^ 

Unanxious  for  ourselves,  and  only  wish, 

As  duteous  sons,  our  fathers  were  more  wise. 

At  thir^,  man  suspeota  himself  a  fool ; 

Knows  It  at  forty,  and  reforms  his  plsa; 

Aft  fifty,  chides  his  in£unous  delay, 

Fashes  his  prudent  porpooe  to  resolve ; 

In  all  the  magnanimi^  of  thongkft 

Resolves  and  re-reaolvos ;  then  dies  the  ssmc. 

And  why  7    Because  he  thinks  himself  immortal. 
All  men  tmnk  all  men  mortal  but  themselves  I 
Themselves,  when  some  alarming  shock  of  fhte 
dtdkm  through  their  wounded  hearts  fths  soddsB  drsad 
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But  their  hearta  wounded,  like  the  wounded  aif, 
Soon  cloee ;  where  past  the  shaft,  no  trace  is  found. 
As  from  the  wing  no  scar  the  sky  retains, 
The  parted  wave  no  furrow  from  the  keel — 
So  dies  in  human  hearts  ihe  thought  of  death : 
Even  when  the  tender  tear  which  nature  sheds 
O'er  those  we  love,  we  drop  it  in  their  grave. 

Youso. 


TASTE. 


What  then  is  taste,  but  these  internal  powers, 

Active,  and  strong,  and  feelingly  alive 

To  each  fine  impulse  ?     A  discerning  sense 

Of  decent  and  sublime,  with  quick  disgust 

From  things  deform'd,  or  disarranged,  or  gross 

In  species  'i     This,  nor  gems,  nor  stores  of  gold. 

Nor  purple  state,  nor  culture,  can  bestow ; 

But  God  alone,  when  titrst  his  aetive  hand 

Imprints  the  secret  bias  of  the  soul. 

He,  mighty  Parent !  wise  and  just  in  all. 

Free  as  the  vital  breeze,  or  light  of  heaven, 

Reveals  the  charms  of  nature.     Ask  the  swain 

Wlio  journeys  homeward  from  a  summer  day's 

Long  labour,  why,  forgetful  of  his  toils 

And  due  repose,  he  loiters  to  behold 

The  sunshine  gleaming,  as  through  amber  clouds, 

O'er  all  the  western  s%?     Full  soon,  I  ween, 

His  rude  expression  and  untotor'd  airs. 

Beyond  the  power  of  language,  will  unfold 

The  form  of  beauty  smiling  at  his  heart. 

How  lovely  !  how  commanding !     But  though  HearaE 

In  every  breast  hath  sown  these  early  seeds 

Of  love  and  admiration,  yet  in  vain, 

Without  fair  culture's  kind  parental  aid. 

Without  enlivening  suns,  and  genial  showers, 

And  shelter  from  the  blast,  in  vain  we  hope 

The  tender  plant  should  rear  its  blooniing  head, 

33  » 
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Or  yield  tb*  bwTMi  promiied  in  iti  qninf  . 

Nor  j0t  wiU  et«rj  wu  with  eqoAl  liorM 

RepAj  the  tiller*!!  Ubonr;  or  attend 

Hifl  will  obeeqniouB,  whether  to  prodaoe 

The  olive  or  the  laurel.     Different  minds 

Incline  to  different  objeot« :  one  panoee 

The  yast  alone,  the  wonderful,  the  wild; 

Another  sighs  for  harmony,  and  graoei 

And  gentlest  beauty.     Henoe,  when  lightning  flm 

The  arch  of  heaven,  and  thunders  rook  the  grooad, 

When  furious  whirlwinds  rend  the  howling  air, 

And  ooean,  groaning  from  its  lowest  bed, 

Heaves  his  tempestuous  billows  to  the  tky; 

Amid  the  mighty  uproar,  while  below 

The  nations  tremble,  Shakspearc  looks  abroad 

From  some  high  cliff  superior,  and  enjoys 

The  elemental  war.     But  Waller  longs. 

All  on  the  margin  of  some  flowery  straun, 

To  spread  his  oareless  limbs  amid  the  oool 

Of  plantain  shades,  and  to  the  listening  deer 

The  tale  of  slighted  vows  and  love's  disdain 

Besonnd  soft  warbling  all  the  livelong  day : 

Consenting  Zephyr  sighs;  the  weeping  rill 

Joins  in  his  plaint,  melodious ;  mute  the  groves; 

And  hill  and  dale  with  all  their  echoes  mourn : 

Such  and  so  various  are  the  tMtes  of  men. 


DETACHED  PIBCE& 

Now,  my  oo-mates,  and  brothers  in  exile, 
Hath  not  old  custom  made  this  life  more  sweet 
Than  that  of  painted  pomp  ?     Arc  not  theee  woods 
More  free  from  peril  than  the  envious  conrt? 
Here  feel  we  but  the  penalty  of  Adam, 
The  season's  difference;  as  the  icy  fang 
And  churlish  chiding  of  the  winter's  wind. 
Which,  when  it  bites  and  blows  upon  my  body- 
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Even  till  1  srhriuk  with  cold,  I  smile,  and  i»"^ 

Thia  Ib  no  flattery ;  these  are  counsellors, 

That  feelingly  persuade  me  what  I  am. 

Sweet  are  the  uses  of  adversity ; 

Which,  like  the  toad,  ugly  and  venomouS; 

Wears  yet  a  precious  jewel  in  its  head; 

And,  this  our  life,  exempt  from  public  hauSM, 

Finds  tongues  in  trees,  books  in  the  running  brooks, 

Sermons  in  stones,  and  good  in  every  thing. 

SHAKflmA&K. 


What  you  4 
Still  betters  what  is  done.     When  you  speak  iveet, 
rd  have  you  do  it  ever :  when  you  sing, 
I'd  have  you  buy  and  sell  so,  so  give  abns, 
Pray  so ;  and  for  the  ordering  your  affairs, 
To  sing  them  too.     When  you  do  dance,  I  wiiii  yoa 
A  wave  o'  the  sea,  that  you  might  ever  do 
Nothing  but  that ;  more  still — still  so. 
And  own  no  other  function :  each  your  doia^ 
So  singular  in  each  particular. 
Crowns  what  you  are  doing  in  the  present  deeds. 
That  all  your  acts  are  queens. 

Shajmbpxarb 


Let  me  play  the  fool 

With  mirth  and  laughter;  so  let  wrinkles  ouhmu, 
And  let  my  liver  rather  heat  with  wine. 
Than  my  heart  cool  with  mortifying  groans 
Why  should  a  man,  whose  blood  is  warm  within, 
.Sit  like  his  grandsire  out  in  alabaster? 
Sleep  when  he  wakes,  and  creep  into  the  jaundic* 
By  being  peevish  ?     I  tell  thee  what,  Antonio, 
(I  love  uee,  and  it  is  my  love  that  speaks,) 
There  are  a  sort  of  men  whose  visages 
Do  cream  and  mantle  lik(%  n  standing  ponu 
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And  do  a  wiifal  stiUDcn  entertain, 
With  purpoflo  to  be  dfeeeed  in  an  opinion 
Of  wisdom,  ffravi^,  pralbimd  eonoeit, 
A«  who  should  say,  I  am  Sir  Orade, 
And  when  I  ope  my  lips,  let  no  dog  bark  I 
I'll  tell  thee  more  m  this  another  time ; 
But  fish  not  with  this  melanoholy  bait. 
For  this  fool's  gudgeon,  this  opinion. 
Oome,  guod  Loffeoso,  fare  yoa  well  a  while; 
m  Md  my  exhortation  after  dinner. 

SHAKinUBB. 


A  fool — a  (boll — ^I  met  a  fool  i'  th'  forest — 

A  moHej  iaol; — a  miserable  varlet! — 

As  I  do  live  by  food,  I  met  a  fool, — 

Who  laid  him  down  and  basked  him  in  th*  aaOy 

And  railed  on  Lady  Fortune  in  good  terms, 

In  good  set  terms,  and  yet  a  motley  fool. 

Oood-morrow,  fool,  quoth  I :  No,  sir,  quoth  he, 

CSall  me  not  fool,  till  heaven  hath  sent  me  fortune : 

And  then  he  drew  a  dial  from  his  poke; 

And  looking  on  it  with  laok-lustre  eye. 

Says,  very  wisely,  It  is  ten  o'olook : 

Thus  may  we  sec,  quoth  he,  how  the  world  wags : 

And  afto'  one  hour  luore  'twill  be  eleven; 

And  so  from  hour  to  hour,  wo  ripe  and  ripe, 

And  theu  frum  hour  to  hour,  we  rot  and  rot; 

And  thereby  hanss  a  tale.     When  I  did  hear 

The  motley  fool  thus  moral  on  the  time, 

My  lungs  began  to  crow  like  chanticloer. 

That  fools  ahould  be  so  decp-contemplatiTe; 

And  I  did  laugh,  sans  intermission. 

An  hour  by  his  dial.     0  noble  fool ! 

A  worthy  fool !     Motley's  the  only  wear. 

SHAKinAftI 
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Seems,  madam !  nay,  it  is:  I  know  iieii 
'Tis  not  alone  my  iuky  cloak,  good  mother, 
Nor  costomary  smts  of  solemn  black, 
Nor  windy  soepiration  of  foroed  brea^ ; 
No,  nor  tne  fruitful  river  in  the  eye^ 
Nor  the  dejected  'haviour  of  the  visage, 
Together  with  all  forms,  modes,  shows  of  griel^ 
Thai  can  denote  me  truly :  these  indeed  seem. 
For  they  are  actions  that  a  man  might  play ; 
But  I  have  that  within  which  passeth  show — 
These  but  the  trappings  and  the  raits  of  woe. 

Shakspeaei. 


Why,  get  thee  gone  !  horror  and  night  go  with  thee. 
Sisters  of  Acheron,  go  hand  in  hand, 
(}o  danoe  around  the  bower,  and  close  them  in ; 
And  tell  them  that  I  sent  you  to  salute  them. 
Profane  the  ground,  and  for  the  ambrosial  rose 
And  breath  of  jessamine,  let  hemlock  blacken, 
And  deadly  nightshade  poison  all  the  air : 
For  the  sweet  nightingale,  may  ravens  croak, 
Toads  pant,  and  adders  rustle  through  the  leaver. : 
May  serpents,  winding  up  the  trees,  let  fall, 
Their  hissing  necks  upon  them  from  above, 
And  min^e  kisses — such  as  I  would  give  &em. 

Y0UN€L 


Why  have  those  banished  and  forbidden  legs 
Dared  once  to  touch  a  dust  of  England's  ground  ? 
But  more  than  why — why  have  they  dared  to  march 
Bo  many  miles  upon  h&r  peaceful  bosom, 
Frightening  her  pale-faced  villagers  with  war 
And  ostentation  of  despised  arms  ? 
Comest  thou  because  the  anointed  king  is  henoe  ? 
Why,  foolish  boy,  the  king  is  left  behind; 
And  in  my  loyal  boiiHn  lies  his  power. 
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Were  I  bat  now  the  lord  of  8uch  hot  Touth, 
A»  when  brave  Oannt,  thy  father,  and  myself, 
Resoned  the  BUck  Prinoe,  that  voong  Mars  of  men, 
From  forth  the  ranks  of  maav  thonaaad  French ; 
Oh,  then,  how  quickly  ahonld  this  arm  of  mine, 
Now  prisoner  to  the  palsy,  chastise  thee, 
And  minister  oorreotion  to  thy  fault 

Shakbpbabb. 


Many  are  the  sayings  of  the  wise. 

In  ancient  and  in  modem  books  enrolled, 

Extolling  patience  as  the  truest  fortitude; 

And  to  the  bearing  well  of  all  calamities, 

All  chances  incident  to  man's  frail  life, 

Oonsolatones  writ 

With  studied  argument,  and  much  persuasion  sought, 

Lenient  of  grief  and  anxious  thought ; 

But  with  the  afflicted  in  his  pangs  their  sound 

Little  prevails,  or  rather  seems  a  tnne 

Harsh  and  of  dissonant  mood  from  his  complaint; 

Unless  he  feels  within 

Some  souroc  of  consolation  from  above, 

Secret  refr^hings  that  repair  his  strength. 

And  fainting  spirits  uphold. 

Milton. 


ON  MILTON'S  BL1NI)N£SS. 

When  I  consider  how  my  light  is  spent. 

Ere  half  my  days  in  this  dark  world  and  wide, 
Ana  that  one  talent,  which  is  death  to  hide, 
Lodged  with  mo  oselets,  though  my  soul  more  bent 

To  serve  therewith  my  Maker,  and  present 
My  true  aooount,  lest  he  returning  chide ; 
"  Doth  Glod  exact  day-labour,  light  denied  f 

I  fondly  ask ;  but  Patience,  to  prevent 
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Thai  murmar,  soon  replies,  God  doth  not  Dm^ 
Either  man's  work,  or  his  own  gift« ;  who  best 
Bear  his  mild  joke,  thej  serve  him  best;  his  state 

b  kingly,  thousands  at  his  bidding  speed. 
And  pass  o'er  land  and  ocean  without  rat  - 
They  also  serve  who  only  stand  and  wait. 

BdLTON. 


CAPTAIN  BOBADIL'S  METHOD  OF  DEPBATOrG 
AN  ARMY. 

I  will  tell  you,  sir,  by  way  of  private  and  xmder  seal, 
I  am  a  gentleman,  and  live  here  obscure  and  to  myself; 
but  were  I  known  to  his  Majesty  and  the  Lords,  ob- 
serve me,  I  would  undertake,  upon  this  poor  head  and 
life,  for  the  public  benefit  of  the  state,  not  only  to  spare 
the  entire  lives  of  his  subjects  in  general,  but  to  save 
the  one-half,  nay  three-fourths  of  his  yearly  charge  in 
nolding  war,  and  against  what  enemy  soever.  And  how 
would  I  do  it  think  you? — Why  thus,  sir: — ^I  would 
select  nineteen  more  to  myself,  throughout  the  land: 
gentlemen  they  should  be ;  of  good  spirit,  strong  and 
able  constitution.  I  would  choose  them  by  an  instinct 
that  I  have.  And  I  would  teach  these  nineteen  the 
special  rules ;  as,  your  Punto,  your  Reverso,  your  Stoc- 
cata,  your  Imbroccata,  your  Passada,  your  Montonto, 
till  they  could  all  play  very  near,  or  altogether,  as  well 
as  myself.  This  done,  say  the  enemy  were  forty  thou- 
sand strong.  We  twenty  would  come  into  the  field,  the 
tepth  of  March,  or  thereabout,  and  we  would  challenge 
twenty  of  the  enemy ;.  they  could  not  in  their  honour 
refuse  us.  W^ell — we  would  kill  them :  challenge 
twenty  more — kill  them  :  twenty  more — kill  them  : 
twenty  more — kill  them  too.  And  thus  would  we 
kill  every  man  his  ten  a  day — ten  a  day,  that's  ten 
score :  ten  score-^— that* s  two  hundred :  two  hundred  a 
day — five  days  a  thousand — forty  thousand — Cwtr  times 


fl?»— fire  dmM  forty — imo  hindred  days,  kill  them  ail 
hj  nnapaialioo.  Aod  this  I  will  vonture  my  poor 
gaBllmim>like  oaroMs  to  perform  (provided  there  be  uo 
treason  practised  ujpoo  us)  by  fiur  aod  diiunml 
hood ;  that  is,  civilly — by  the  sword. 

BXN  J0N8011. 


THE  POST  ARRIVES  IN  THE  YILLAQE. 

Hark  !  'tis  the  twanging  horn  !  o'er  yonder  bridge, 

That  with  its  wearisome  but  needful  length 

Bestrides  the  wintry  flood,  in  which  the  moon 

Btm  her  unwrinkled  &ce  reflected  bright, 

Be  ecHuee,  the  herald  of  a  noisy  world. 

With  spatter'd  boots,  strapp'd  waist  and  £roien  loek% 

Ifews  from  all  nations  lomoring  at  his  baek. 

Tne  to  his  charge,  the  close-packed  load  behind, 

Tet  careless  what  he  brings,  his  one  conoem 

Is  to  eonduct  it  to  the  destined  inn ; 

And  having  dropp'd  th'  expected  bag,  pass  00. 

He  whistles  as  he  goes,  light-heartea  wretoh, 

Cold,  and  yet  cheerful ;  messenger  of  grief 

Perhaps  to  thousands,  and  of  joy  to  some; 

To  him  indifi^rent  whether  grief  or  joy. 

Houses  in  ashes,  and  the  tm.  of  stocks, 

Bir^  deaths,  marriages,  epistles  wet 

Whh  tears  that  trickled  down  the  writer's  cheeks 

9!sst  ss  the  periods  from  his  fluent  quill. 

Or  charg'd  with  am'rous  sighs  of  absent  swains, 

Or  nymphs  responsive,  equally  affect 

His  horse  and  him,  unoonsoious  of  them  alL 

But  oh,  th'  important  budget!  ushered  in 

With  such  heart^haking  music,  who  can  say 

What  are  its  tidings :  have  our  troops  awak'd  7 

Or  do  they  still,  as  if  with  opium  drugg'd, 

Snore  to  the  murmurs  of  the  Atlantio  wave  f 

Is  India  free  ?  and  does  she  wear  her  plom'd 

And  jewell'd  torban  with  a  smile  of  pesAs; 
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Or  do  we  grind  lier  still  ?    The  grand  debatey 
The  popular  harangue,  the  tart  reply, 
Gilie  logic,  and  the  wisdom,  and  the  wit. 
And  the  loud  laugh — I  long  to  know  them  all ; 
I  bum  to  set  th'  imprison'd  wranglers  free. 
And  give  them  voice  and  utteranoe  once  again. 
Now  stir  the  fire,  and  close  the  shutters  fast, 
Let  fall  the  curtains,  wheel  the  sofa  round ; 
And  while  the  bubbling  and  loud  hissia^  urn 
Throws  up  a  steamy  column,  and  the  cups 
That  cheer  not  to  inebriate,  wait  on  each, 
So  let  us  welcome  peaceful  evening  in. 
Not  sueh  Ms  ev'ning,  who,  with  shining  face, 
Sweats  in  the  crowded  theatre,  and  squeezed 
And  bor'd  with  elbow  points  through  both  his  sidety 
Ontscolds  the  ranting  actor  on  the  stage. 
Nor  his  who  patient  stands  till  his  feet  throb 
And  his  head  thumps,  to  feed  upon  the  breath 
Of  patriots,  bursting  with  heroic  rage 
Or  placemen,  all  tranquillity  and  smiles. 
This  folio  of  foxir  pages,  happy  work  ! 
Which  not  e'en  critics  criticise,  that  holds 
Inquisitive  attention,  while  I  read, 
Fast  bound  in  chains  of  silence,  which  the  fair. 
Though  elocjuent  themselves,  yet  fear  to  break, 
What  is  it  but  a  map  of  busy  life, 
Its  fluctuations,  and  its  vast  concerns  ? 
Here  runs  the  mountainous  and  craggy  ridge 
That  tempts  ambition.     On  the  sununit,  see 
The  seals  of  office  glitter  in  his  eye  j 
He  climbs,  he  pants,  he  grasps  them.     At  his  heelp^ 
Close  at  his  heels,  a  demagogue  ascends, 
And  with  a  dext'rous  jirk  soon  twists  him  down 
And  wins  them,  but  to  lose  them  in  his  turn. 
Here  rills  of  oily  eloquence  in  soft 
Meanders  lubricate  the  course  they  take. 
The  mod^  speaker  is  asham'd  and  griev'd 
T"  engrosp  a  moment's  notice:  and  yet 
Begs  a  propitious  ear  for  his  poor  thought8| 
However  trivial  all  that  he  conceivw. 
u 
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SwMi  baahfoliMM !  H  cMma  lU  least  this  pnino : 

The  dearth  of  information  and  good  aoue 

That  it  foretells  ns,  alwa)rs  oomes  to  pass. 

Gataraots  of  declamation  thunder  here ; 

The  forests  of  no-moaninff  spread  the  page 

In  which  all  comprehension  wanders  lost; 

While  fields  of  pleasantry  amose  us  there 

With  merry  desoants  on  a  nation's  woes. 

The  rest  appean  a  wilderness  of  strange 

Bat  eay  oonfnsioD — roses  for  the  cheeks 

And  lilies  for  the  brow  of  faded  age, 

Teeth  for  the  toothless,  rintrlets  for  the  bald. 

Heaven,  earth,  and  ocean  plunder'd  of  the  sweets 

Nectareoos  essences,  Olympian  dews; 

Sermons  and  city  feasts,  and  fav'rite  airs, 

Ethereal  journeys,  submarine  exploits. 

And  Katerfelto,*  with  his  hair  on  end 

At  his  own  wonders,  wond'ring  for  his  bread. 

Co 


BBPOBT  OF  AN  ADJUDGED  CASE,  NOT  TO  BE  FODNI> 
IN  ANY  OF  THE  BOOKS. 

Between  Nose  and  Eyes  a  strange  contest  arose, 
The  spectacles  set  them  unhappily  wrong; 
The  point  in  dispute  was,  as  all  the  world  knows, 
To  which  the  said  spectacles  ought  to  belonff. 
So  the  Tongue  was  the  lawyer,  and  argued  tiie  cause, 
With  a  sreat  deal  of  skill,  and  a  wig  fall  of  learning^ 
While  chief  baron  Ear  sat  •  i -e  the  laws, 

So  famed  for  his  talent  in  -ceming. 

In  behalf  of  the  Nose,  it  will  uuickiy  appear. 
And  your  lordship,  he  said,  will  undouotedly  find 
That  the  Nose  has  had  spectacles  always  in  wear, 
Which  amounts  to  possession,  time  out  of  mind. 
Then  holding  the  spectacles  up  to  the  oourt — 

•  KMtMrUiUt,  a  e«l*brai«d  | 
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Yonr  lordship  obeerves  thej  are  made  with  a  straddle^ 
As  wide  as  the  ridge  of  the  Nose  is;  in  short 
Beaigned  to  sit  to  it,  just  like  a  saddle. 
Ajnin,  woold  your  lordship  a  moment  suppose 
(^^  a  oaae  that  has  happened  and  may  be  again) 
That  tiie  visage  or  countenance  had  not  a  Nose. 
Pray  who  would  or  could  wear  spectacles  then  ? 
On  the  whole,  it  appears,  and  my  argument  shows, 
With  a  reasoning  the  court  will  never  condemn, 
That  the  spectacles  plainly  were  made  for  the  Nose, 
And  the  Nose  was  as  plainly  intended  for  them. 
Then  shifting  his  side,  as  the  lawyer  knows  how 
He  pleaded  again  in  behalf  of  the  Eyes; 
But  what  were  his  arguments  few  people  know, 
For  the  world  did  not  think  they  were  equally  wise 
So  his  lordship  decreed,  with  a  grave,  solemn  tone. 
Decisive  and  clear,  without  one  if  or  but — 
That  whenever  the  Nose  put  his  spectacles  on, 
By  day-light  or  candle-light — Eyes  should  be  shut 

Ck>wpnL. 


THE  DESERTED  WIFE. 

He  comes  not — ^I  have  watched  the  moon  go  down, 

But  yet  he  comes  not.     Once  it  was  not  so  : 

He  thinks  not  how  these  bitter  tears  do  flow, 

The  while  he  holds  his  riot  in  that  town. 

Yet  he  will  come  and  chide,  and  I  shall  weep; 

And  he  will  wake  my  infant  from  its  sleep. 

To  blend  its  feeble  wailings  with  my  tears ! 

Oh  how  I  love  a  mother's  watch  to  keep, 

O'er  those  sleeping  eyes,  that  smile,  which  cheers 

My  heart,  though  sxmk  in  sorrow  fix'd  and  deep ! 

I  had  a  husband  once  who  loved  me — now, 

He  ever  wears  a  frown  upon  his  brow, 

And  feeds  his  passion  on  a  wanton's  lip, 

As  bees  from  laurel-flowers  a  poison  sip  ! 

But  yet  I  cannot  hate.    Oh  !  there  were  houn, 
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Wkon  I  woaki  kanc  furaver  od  liin  ejr«y 
And  Hme,  who  stole  with  silent  sadneas  by, 
Strew'd,  as  ho  hurried  on,  hit  path  with  flowera. 
I  loved  him  then,  he  loved  mo  too — mv  heaci 
Still  finds  its  fondoess  kindle  if  he  laile. 
The  memory  of  oar  brea  will  ne'er  desart ! 
And  though  he  often  sting  me  with  a  dart, 
Venom'd  and  barb'd,  and  waste  upon  the  viie 
OawMoo,  which  his  babe  and  miue  should  stiare ; 
Though  he  should  spurn  me,  I  will  calmly  boar 
Hb  madne8»'~«Dd  should  sinkness  oomoi  aad  lay 
Its  paralyanig  hand  upon  him,  then 
I  would,  with  kindness,  all  my  wronga  repay, 
Until  the  penitent  should  weep,  and  say 
How  ii^jurad  and  how  faithful  I  had  been. 

Pkrciyae. 


GERTRUDE  OF  WYOMING. 

On  Susquehanna's  side,  fair  Wyoming  I 

Although  the  wild  flower  on  thy  ruin'd  wall, 
And  roofless  homes,  a  sad  remembranoe  bring 

Of  what  thy  gentle  people  did  befall ; 

Yet  thou  wert  onoe  the  loveliest  land  of  all 
That  see  the  Atlantio  wave  their  mom  restore. 

Sweet  land  1  may  I  thy  lost  delights  reoall, 
And  paint  thy  (Gertrude  in  her  bowers  of  yore, 
Whose  beaoty  was  the  love  of  Pennsylvania's  dhon. 

Delightful  Wy<Hning  I  beneath  thv  skies. 

The  happy  shepherd  swains  had  nought  to  do^ 

But  feed  their  flooks  on  green  deelivities. 
Or  skim  perehanoe  thy  lake  with  light  eanoe, 
From  mom  till  evening's  sweeter  pastiBe  grew, 

With  timbrel,  when  ben^th  the  forest* s  brown, 
Thy  lovely  maidans  would  the  danoe  renew, 

And  ave,  those  sonny  mountains  half  way  down, 

Would  eaiko  lagaolet  from  some  romaatio  ««wn. 
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Then  where  of  Indian  hills,  the  daylight  takes 

His  leave,  how  might  you  the  flamingo  see^ 
Disporting,  like  a  meteor  on  the  lakes, 

And  playful  squirrel  on  his  nut-grown  tree ; 

And  every  sound  of  life  was  full  of  glee, 
From  merry  mock-bird's  song,  or  hum  of  men, 

While  hearkening,  fearing  nought  their  revelry. 
The  wild  deer  arch'd  his  neck  from  glades,  and  then 
Unhunted,  sooght  his  woods  and  wilderness  sgaia. 

And  soarae  had  Wyoming  of  war  or  crime 

Heard,  bat  in  trans-atlantic  story  rung; 
For  here  the  exile  met  from  every  clime. 

And  spoke  in  friendship  every  distant  tongue ; 

Men  from  the  blood  of  warring  Europe  sprung, 
Were  but  divided  by  the  running  brook  j 

And  happy  where  no  Rhenish  trumpet  sung, 
On  plains  no  sieging  mine's  volcano  shook. 
The  blue-eyed  German  changed  his  sword  to  pronii^- 
hook. 

Here  was  not  mingled,  in  the  city's  pomp 

Of  life's  extremes,  the  grandeur  and  the  gloom ; 

Judgment  awoke  not  here  her  dismal  tromp, 
Nor  seal'd  in  blood  a  fellow-creature's  doom ; 
Nor  mourn' d  the  captive  in  a  living  tomb. 

One  venerable  man,  beloved  of  all. 

Sufficed,  where  innocence  was  yet  in  bloom, 
To  sway  the  strife  that  seldom  might  be&ll ; 

And  Albert  was  their  judge  in  patriarchal  hall. 

How  reverend  was  the  look,  serenely  aged, 

He  bore,  this  aged  Pennsylvanian  sire. 
When  all  but  kindly  fervours  were  assuaged, 

Undimm'd  by  weakness'  shade  or  turbid  ire ! 

And  though,  amidst  the  calm  of  thought  entire. 
Some  high  and  haughty  feattires  might  betray 

A  soul  impetuous  once,  'twas  earthly  fire, 
That  fled  composure's  intellectual  ray. 
As  Etna's  fires  grow  dim  before  the  rising  day. 

Cahfbxll. 


tINE8  WRITTEN  IN  A  8CVBRB  FROST  AND  8TR0NQ 
HAZE,  ON  SUNDAY  MORNINO. 

How  drear  and  awfal  u  this  solitude ! 

Nature  herself  is  surely  dead,  and  o'er 

Her  cold  and  stiffened  oorse  a  winding  aheeti 

Of  bright  unsullied  purity,  is  thrown. 

How  still  she  lies !  she  smiles,  she  breath«  bo  mora  I 

Yon  drooping  elm,  whose  pale  and  leafleas  boii|^ 

O'erhang  the  stream,  hath  wept  itaelf  to  death. 

The  stream  that  once  did  daily  dance  and  nng 

The  live-long  day,  now,  stiff  and  silent,  lies 

Immoveable — congeal'd  to  glittering  shinglet| 

'Tis  beautiful  in  death  !     That  grove,  which  late 

Did  woo  the  merry  stream  with  oeaselen  mnaia^ 

From  mom  till  eve,  with  notes  of  thoosaad  ■aqgrteny 

And  all  tho  night  with  those  melodious  straina 

With  which  lone  Philomela  tells  her  love. 

Now  silent  stands  a  bleached  skeleton. 

The  sky  itself  is  shrouded ;  now  no  more 

The  rosy  blush  of  health,  the  glow  of  rapture, 

Or  cheerful  smile  of  peace  her  face  illuminates; 

One  sickly  vivid  hue  is  spread  o'er  all. 

The  veil  of  air  wont  not  to  hide,  but  show 

With  mild  and  softening  azure  tint  more  sweet 

The  beauteous  aspoct  of  the  varying  heaven. 

Is  now  bocome  a  foul  and  dense  disguise. 

The  sun,  that  glorious  source  of  warmth  and  light, 

Arrested  in  his  course,  flares  through  the  dun 

And  turbid  atmosphere,  as  if  expiring. 

Nought  else  appears — it  seems  as  though  this  q>oi 

Were  all  creation,  and  myself  the  sole 

Survivor.     Oh  !  how  awful  thus  to  find 

Myself  alone  with  God — to  know  and  feel 

That  his  all-seeing,  his  all-searching  eye, 

Surveys  my  inmost  thoughts !     How  little,  now» 

Appear  the  mighty  joys,  the  hopes  and  Umf 

Pursuits  and  pleasures  of  a  transient  world  I 

A  world  wherein,  till  now,  like  other  men, 
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I've  toiled  and  grieved,  with  many  anxious  carei, 
But  where  I  too  have  loved  and  been  beloved, 
With  more  of  happiness  than  oft  is  found 
In  this  probationary  state.     With  Him 
Who  save  me  all,  and  day  by  day  hath  still, 
With  kind  parental  care,  my  life  preserved. 
To  stand  alone  is  awful,  but  not  dreadful. 
Nay,  sure,  'tis  more  than  earthly  bliss,  here,  thus 
To  hold  communion  with  my  heavenly  Father. 
Witness  this  heart,  with  gratitude  o'ercharged. 
Which  pleads  and  presses  to  present  its  thanks : 
Witness  these  tears,  which  thus  uncall'd  obtrude, 
And  half  congeal'd  fall  to  the  frozen  earth. 
An  humble  offering  at  the  throne  of  grace : 
Witness  this  sweet,  serene,  and  holy  calm, 
At  onoe  bespeaking  and  befitting  for 
The  presence  of  my  Maker ;  semblance  faint 
Of  happiness  to  come,  when  bliss  supreme 
Shall  c>e  the  portion  of  these  ransomed  saints, 
Who  through  eternity  shall  join  to  raise 
Loud  hallelujahs  to  their  heavenly  King. 

Anonymous. 


ON  THE  EFFECTS  OF  TIME  AND  CHANGE. 

Of  chance  or  change,  oh,  let  not  man  complain, 
£lse  shall  he  never,  never  cease  to  wail ; 
For,  from  the  imperial  dome,  to  where  the  swain 
Beaj^  the  lone  cottage  in  the  silent  dale, 
All  feel  the  assault  of  Fortune's  fickle  gale; 
Art,  empire,  earth  itself,  to  change  are  doomed ; 
Earthquakes  have  raised  to  heaven  the  humble  vale. 
And  gulfs  the  moimtain's  mighty  mass  entombed. 
And  where  the   Atlantic  rolls,  wide  continents  have 

bloomed. 
But  sure  to  foreign  climes  we  need  not  range, 
Nor  search  the  ancient  records  of  our  race. 
To  learn  the  dire  effects  of  time  and  change. 
Which  in  ourselves,  alas !  we  daily  trace. 
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Tet  at  the  daik«ned  tje,  the  withered  Hmq, 
Or  hoAry  hair,  I  Derer  will  rapine : 
Bat  spare,  oh  time,  what* er  of  mental  grace, 
Of  candour,  love,  or  sympathy  divine, 
Whate'er  of  fimcy'i  ray  or  friendiihip's  flame  is  mine. 

BlAxm 


MUTUAL  FOBBEABAMCE   NECESSARY  TO  THE  HAP 
PINE88  OF  THE  HA&BIKD  STATE. 

The  Lady  thus  addreaa'd  her  qxmae : 
What  a  mere  dnngeoo  is  this  hovae  I 
By  no  means  large  enough ;  and  waa  it. 
Yet  this  dull  room,  and  that  dark  oloaet, 
Those  hanginn,  with  their  wcmi-oui  graee» 
Long  beaidi,  long  nosea,  and  pale  haeBf 
Are  such  an  antirjuated  soene. 
They  overwhelm  mc  with  the  spleen. 
Sir  Unn^thrcy,  shooting  in  the  dark, 
Makes  answer  auitc  beside  the  mark : 
No  doubt,  my  aear,  I  bade  him  oome 
Eneiged  myself  to  be  at  home. 
And  shall  expect  him  at  the  door, 
Precisely  when  the  clock  Ktrikcs  fuui 

Yon  are  so  deaf,  the  kuly  cried, 
(And  rais'd  her  Toiea,  and  irown'd  bedda,) 
Yam  are  so  sadly  deaf,  my  dear. 
What  shall  I  do  to  make  yon  hear  I 

Dismiss  poor  Harry  I  he  repliea } 
Some  people  are  more  nice  than  wiae; 
For  one  slight  trespass  all  thia  slir  1 
What  if  he  did  ride,  whip,  and  sp«r? 
'Twas  i/ot  a  mile — ^your  fitr'rite  horae 
Will  never  look  one  hair  the  worse. 

Well,  I  protest,  'tis  nasi  all  bearing! 
Child,  I  am  raUier  hard  of  heariul 
Yes,  troly — one  mnsi  aeream  and  bawl ; 
I  tell  yon,  yon  can't  bear  at  alL 
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TheD,  with  a  voice  exceeding  low, 
No  matter  if  you  hear  or  no. 

Alas !  and  is  domestic  strife, 
That  sorest  ill  of  human  life, 
A  plague  so  little  to  be  fear'd, 
As  to  DO  wantonly  incurr'd, 
To  gratify  a  fretftil  passion, 
On  every  trivial  provocation  ? 
The  kindest  and  the  happiest  pair 
Will  find  occasion  to  forbear ; 
And  something  every  day  they  live 
To  pity,  and  perhaps  forgive. 
But  if  the  iB&mities,  that  fall 
In  common  to  the  lot  of  all, 
A  blemish,  or  a  sense  impaired, 
Are  crimes  so  little  to  be  spared. 
Then  fiu«well  all  that  must  create 
The  comfort  of  the  wedded  state. 
Instead  of  harmony,  'tis  jar, 
And  tumult,  and  intestine  war. 

The  love  that  cheers  life's  latest  stage 
Proof  against  sickness  and  old  age, 
Preserv'd  by  virtue  from  declension, 
Becomes  not  weary  of  attention ; 
But  lives  when  that  exterior  grace, 
Which  first  inspired  the  flame,  decays. 
'Tis  gentle,  delicate,  and  kind. 
To  faults  compassionate  or  blind, 
And  will  with  sympathy  endure 
Those  evils  it  would  gladly  cure : 
Bat  angry,  coarse,  and  harsh  expression, 
Shows  love  to  be  a  mere  profession, 
Proves  that  the  heart  is  none  of  his, 
Or  soon  expels  him  if  it  is. 

GOWPXH 
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THE  CONVICT  SHIP. 


Morn  on  tho  waters !  and  porplc  and  bright 

Bursto  on  the  billows  the  nashing  of  light ; 

O'er  tho  glad  waves,  like  a  child  of  the  son, 

See  the  tall  vessel  goes  gallantly  on ; 

Full  to  the  brccKc  she  unbosoms  her  sail, 

And  her  pennon  streams  onward  like  hope  in  the  gale; 

The  wind  come  around  her,  in  murmur  and  song. 

And  tho  snrgcfl  rejoice  as  tiiey  bear  her  along. 

See,  she  looks  up  to  the  golden-edged  clouds, 

And  the  sailor  sings  gaily  aloft  in  her  shrouds. 

Dnwards  she  glides  aniid  ripple  and  spray, 

Over  tha  waters,  away  and  away  I 

Bright  as  the  visions  of  youth  ere  they  put 

Plowing  away,  like  a  dream  of  the  heart  I 

Who,  as  the  beautiful  pageant  sweeps  by, 

Mosio  around  her,  and  sunshine  on  nigh, 

Pftoses  to  think,  amid  glitter  and  show. 

Oh,  there  he  hearts  that  are  breaking  below  I 


Night  on  the  waves!  and  the  moon  is  on  high, 
Hung  like  a  gem  on  the  brow  of  the  sky. 
Treading  its  depths  in  the  power  of  her  might. 
And  turning  the  clouds,  as  they  pass  her,  to  Ughi. 
Look  to  the  waters !  asleep  on  her  breaiL 
Seems  not  the  ship  like  an  island  of  rettr 
Bright  and  alone  on  the  shadowy  main, 
Like  a  heart-cherished  home  on  some  desolate  plain 
Who,  as  she  smiles  in  the  silvery  light, 
Spreading  her  wings  on  the  bosom  of  night, 
AioQS  on  the  deep,  as  the  moon  in  the  sky, 
A  phantom  of  beauty,  could  deem,  with  a  ngh| 
That  so  lovely  a  thing  is  the  manmon  of  sin, 
And  sools  that  are  smitten,  lie  bursting  within  f 
Who,  as  he  watches  her  silently  gliding, 
lUmembers  that  wave  after  wave  is  diyidiog 
Bofoms  that  sorrow  and  guilt  oonld  not  Mtw, 
Hearts  that  are  parted  and  broken  for  ever  f 
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Or  dreams  that  he  watches,  afloat  on  the  wave, 
The  death-bed  of  hope,  or  the  young  spirit's  graye? 

'Tis  thus  with  our  life,  as  it  passes  along, 
Like  a  vessel  at  sea,  amid  sunshine  and  song. 
Gaily  we  gHde  in  the  gaze  of  the  world, 
With  streamers  afloat^  and  with  canvas  unfurled ; 
All  gladness  and  glory  to  wondering  eyes, 
Yet  chartered  by  sorrow  and  freighted  with  sighs : 
Fading  and  false  is  the  aspect  it  wears. 
As  the  smiles  we  put  on,  just  to  cover  our  tears. 
And  the  withering  thoughts  that  the  world  cannot  know, 
Like  heart-broken  exiles,  lie  burning  below ; 
Whilst  the  vessel  drives  on  to  that  desolate  shore 
Where  the  dreams  of  our  childhood  are  vanish'd  and  o'er. 

T.  K.  Hebvey. 


CHRISTIAN  BENEVOLENCE. 

Wouldst  thou  from  sorrow  find  a  sweet  relief? 

O  is  thy  heart  oppressed  with  woes  untold  ? 

Balm  wouldst  thou  gather  for  corroding  grief  ? 

Pour  blessings  round  thee  like  a  shower  of  gold. 

'Tis  when  the  rose  is  wrapt  in  many  a  fold. 

Close  to  its  heart  the  worm  is  wasting  there 

Ite  life  and  beauty;  not  when,  all  unroll'd. 

Leaf  after  leaf,  ita  bosom,  rich  and  fair. 

Breathes  freely  its  perfumes  throughout  the  ambient  air. 

Some  high  or  humble  enterprise  of  good. 

Contemplate  till  it  shall  poesess  thy  mind, 

Become  thy  study,  pastime,  rest,  and  food, 

And  kindle  in  thy  heart  a  flame  refined. 

Pray  Heaven  for  firmness  thy  whole  soul  to  bind 

To  this  thy  purpose — ^to  begin,  pursue. 

With  thoughts  all  fixed,  and  feelings  purely  kind 

Strength  to  complete,  and  with  delight  review, 

And  grace  to  give  the  praise  where  all  is  dm*. 
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Ho  ffood  of  worth  aublimo  will  liuaveD  penmi 
To  Ugfai  on  man  as  from  tho  parsing  air; 
Che  lamp  of  genius,  though  by  nature  lit, 
£f  not  protoctodi  pruned,  and  fod  with  oare, 
Soon  diee,  or  runs  to  waste  with  fitful  glare; 
And  learning  is  a  plant  that  spreads  and  towen 
Slow  as  Columbia'!  aloe,  proudly  raic. 
That  'mid  gay  thousands,  with  the  sans  andshowan 
Of  half  a  century,  grows  alone  before  it  flowen. 

Beware  lest  thou  from  sloth  that  would  appetr 

Bat  lowliness  of  mind,  with  joy  procbdm 

Thy  want  of  worth ;  a  charge  thou  oould'si  not  bear 

From  other  lips  wiUiout  a  blush  of  shame, 

Or  pride  indignant ;  then  be  thine  tho  blame. 

And  make  thyself  of  worth ;  and  thus  enlist 

The  smiles  of  all  tho  good,  tho  dear  to  fiune; 

'Tis  infamy  to  die  and  not  be  miss'd. 

Or  let  all  soon  forget  that  thou  didst  e'er  exist 

Roaae  to  some  work  of  high  and  holy  lore, 
And  thou  an  angel's  happiness  shall  know — 
Shall  bless  the  earth,  while,  in  the  woiid  abore, 
The  good  begun  by  Uiee  shall  onward  flow. 
In  many  a  branohmg  stream,  and  wider  grow : 
The  seed  that  in  thme  few  and  fleeting  hoars 
Thj  hands  imsparing  and  unwearied  how, 
Shall  deck  thy  graye  with  amaranthiuc  flowers. 
And  jrield  thee  fruit  divine  in  hcsTon's  inunortel 

Wnooz. 


THB  LA8T  MINSTREL. 

The  way  was  lon^  the  wind  was  oold, 
Tke  Minstrel  was  infim  and  old; 
His  withered  oheek,  and  tresses  aray, 
flSMinil  to  have  known  a  bettor  dbj; 
The  hwp,  his  t(A»  remaining  joj. 
Was  carried  by  w  •rphm  boy; 
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The  last  of  all  the  Bards  wa«  he, 

Who  sung  of  Border  chivalry. 

For,  well  a  day  I  their  date  was  fled, 

His  tuneful  brethren  all  were  dead; 

And  he,  neglected  and  oppress'd. 

Wished  to  1^3  with  them  and  at  rest. 

No  more,  on  prancing  palfrey  borne, 

He  carolled,  light  as  lark  at  mom ; 

No  longer,  courted  and  caressed, 

High  placed  in  hall,  a  welcome  guesty 

He  poured  to  lord  and  lady  gay, 

The  unpremeditated  lay; 

Old  times  were  changed,  old  manners  gone, 

A  stranger  filled  the  Stuarts'  throne; 

The  bigots  of  the  iron  time 

Had  c^ed  the  harmless  art  a  crime. 

A  wandering  harper,  scorned  and  poor. 

He  begged  his  bread  from  door  to  door, 

And  tuned,  to  please  a  peasant's  ear, 

The  harp  a  king  had  loved  to  hear. 

He  passed  where  Newark's  stately  tower 
Looks  out  from  Yarrow's  bircher  i)0wer; 
The  Minstrel  gazed  with  wishful  eye, 
No  humbler  resting-place  was  nigh ; 
With  hesitating  step,  at  last 
The  embattled  portal  arch  he  passed. 
Whose  pond'rous  grate  and  massy  bar 
Had  oft  rolled  back  the  tide  of  war, 
But  never  closed  the  iron  door 
Against  the  desolate  and  poor. 
The  duchess  marked  his  weary  pace, 
His  timid  mien,  and  reverend  face. 
And  bade  her  page  the  menialfl  tell 
That  they  should  tend  the  old  van  well : 
For  Ae  had  known  adversity, 
Though  bom  in  such  a  high  degree ; 
In  pride  of  power  and  beauty's  bloom, 
Had  wept  o'er  Monmouth's  bloody  tomb  I 

SOOR. 
M 


THB  MORAL  CHANQB  ANTICIPATKD  BT  HOPS. 

Hope,  when  I  monrn  with  sympathising  mind. 
The  wronss  of  &t«,  the  woes  of  human  kind, 
Thy  blissful  omens  bid  my  spirit  see 
The  boundless  fields  of  rapture  yet  to  be ; 
I  watch  the  wheels  of  Nature's  ma^  phui, 
And  learn  the  future  by  the  past  of  man. 
Come,  bright  improvement !  on  the  car  of  Time, 
And  rule  the  spacious  world  from  clime  to  olima 
Thy  handmaid  arta  shall  every  wild  ezplora| 
Trace  every  wave,  and  culture  every  shore. 
On  Erie's  banks,  where  tigers  steal  along, 
And  the  dread  Indian  chants  a  dismal  song, 
Where  human  fiends  on  midnight  errands  waUc^ 
And  bathe  in  brains  the  murderous  tomahawk, 
There  shall  the  flocks  on  thymy  pastures  stray. 
And  shepherds  dance  at  summer's  opening  day : 
'  Each  wandering  genius  of  the  lonely  glen. 
Shall  start  to  view  the  glittering  haunts  of  men; 
And  silent  watch,  on  woodland  heights  around, 
The  village  curfew  as  it  tolls  profound. 
Where  barbarous  hordes  on  Scythian  mountains  rota 
Truth,  Merey,  Freedom,  yet  shall  find  a  home; 
Where'er  degraded  nature  bleeds  and  pines. 
From  Guinea's  coast  to  Sabir's  dreary  mines, 
Trnth  shall  pervade  the  unfathomed  darkness  then^ 
And  light  the  dreadful  features  of  despair. 
Hark  I  the  stem  captive  spurns  his  heavy  load. 
And  asks  the  image  back  that  heaven  bestowed ; 
Fierce  in  his  eye  the  fire  of  valour  bums. 
And  a«  the  slave  departs,  the  man  i^tums. 

OAMrBMUf 
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THE  SNOW-FLAKE. 

"Now,  if  I  fall,  will  it  be  my  lot 

To  be  cast  in  some  low  and  lonely  spot, 

To  melt,  and  to  sink  unseen  or  forgot  ? 

And  then  will  my  course  be  ended  ?" 
'Twas  thus  a  feathery  Snow-flake  said, 
Ah  down  through  the  measureless  space  it  strayed, 
Or,  as  half  by  dalliance,  half  afraid, 

It  seemed  in  mid  air  suspended. 

"O,  no,"  said  the  Earth,  "thou  shalt  not  lie, 
Neglected  and  alone,  on  my  lap  to  die. 
Thou  pure  and  delicate  child  of  the  sky; 

For  thou  wilt  be  safe  in  my  keeping : 
But,  then,  I  must  give  thee  a  lovelier  form; 
Thou'lt  not  be  a  part  of  the  wintry  storm. 
But  re\nve  when  the  sunbeams  are  yellow  and  warm, 

And  the  flowers  from  my  bosom  are  peeping. 

"  And  then  thou  shalt  have  thy  choice,  to  be 
Restored  in  the  lily  that  decks  the  lea, 
In  the  jessamine  blossom,  the  anemone. 

Or  aught  of  thy  spotless  whiteness ; 
To  melt  and  be  cast  in  a  glittering  bead. 
With  pearls  that  the  night  scatters  over  the  mead, 
In  the  cup  where  the  bee  and  the  firefly  feed. 

Regaining  thy  dazzling  brightness. 

"Or,  wouldst  thou  return  to  a  home  in  the  skien, 
To  shine  in  the  Iris,  I'll  let,  thee  arise, 
And  appear  in  the  many  and  glorious  dyes 

A  pencil  of  sunbeams  is  blending. 
But  true,  fair  thing,  as  my  name  is  Earth, 
I'll  give  thee  a  new  and  vernal  birth, 
When  thou  shalt  recover  thy  primal  worth. 

And  never  regret  descending !" 
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''Then  I  will  drop,"  uud  the  trusting  flake; 
'*Bat  bear  in  mind  that  the  choice  I  make 
Is  not  in  the  flowers,  on  the  dew,  to  awake. 

Nor  the  mist  that  shall  pass  with  the  morning  ; 
For,  things  of  thyself,  they  expire  with  thee ; 
But  those  that  are  lent  from  on  high,  like  mo, 
They  rise  and  will  live,  from  thy  dust  set  free, 

To  the  regions  above  returning. 

"  And,  if  trne  to  thy  word  and  just  thon  art, 
Like  the  spirit  that  dwells  in  the  holiest  heSLrt, 
Unsullied  by  thee,  thou  will  let  me  depart. 

And  return  to  my  native  heaven ; 
For  I  would  be  placed  in  the  beautiful  bow. 
From  time  to  time  in  thy  sight  to  glow, 
80  thou  may'st  remember  the  flake  of  snow. 

By  the  promise  that  God  hath  given." 

OOUUK 


TO  A  WATER-FOWL. 

Whither,  midst  falling  dew. 
While  glow  the  heavens  with  the  last  steps  of  day. 
Far  through  their  rosy  depths  dost  Hhou  pursue 

Thy  solitary  way  ? 

Vainly  the  fowler's  eye 
Might  mark  thy  distant  flight  to  do  thee  wrongs 
As,  darkly  paiutcd  on  the  crimson  sky. 

Thy  figure  floats  along. 

Seck'st  thon  the  plashy  brink 
Of  weedy  lake,  or  marge  of  river  wide. 
Or  where  the  rocking  billows  riso  and  sink 

On  the  chafed  ooean«side. 

There  is  a  Power  whose  care 
Teaches  thy  way  along  that  paChless  coast— 
Tke  desert  and  illimitable  air — 

Lone  wandering,  but  not  lost. 


406 

All  dav  thy  wings  have  fanned, 
At  that  far  height,  the  cold,  thin  atmosphere : 
Yet  stoop  not,  weary,  to  the  welcome  land, 

Though  the  dark  night  is  near. 

And  80(m  that  toil  s>hall  end ; 
So  shalt  thou  find  a  summer  home,  and  rest, 
And  scream  among  thy  fellows ;  reeds  shall  bend 

Soon  o'er  thy  sheltered  nest 

Thou'rt  gone,  the  abyss  of  heaven 
Hath  swallowed  up  thy  form ;  yet  on  my  heart 
Deeply  hath  sunk  the  lesson  thou  hast  given, 

And  shall  not  soon  depart. 

He  who  from  zone  to  zone 
Guides  through  the  boundless  sky  thy  certiin  flight. 
In  the  long  way  that  I  must  tread  alone, 

Will  lead  my  steps  aright. 

Bryant. 


THE  BLIXr)  MOTHER. 

Gently,  dear  mother,  here — 
The  bridge  is  broken  near  thee,  and,  below, 
The  waters  with  a  rapid  current  flow- 
Gently,  and  do  not  fear  p 
Lean  on  me,  mother — plant  thy  staif  before  thee. 
For  she  who  loves  thee  most  is  watching  o'er  theo. 

The  green  leaves.,  as  we  pass. 
Lay  their  light  fingers  on  thee  unaware, 
And  by  thy  side  the  hazel  clusters  fair, 

And  the  low  forest  grass 
Grows  green  and  lovely,  where  the  wood-paths  wind,; 
Alas,  for  thde,  dear  mother,  thou  art  blind  I 
8a« 
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And  natare  is  all  bright ; 
And  the  faint  gray  and  crirawm  of  tho  dawn, 
Like  folded  curtains,  from  tho  day  are  drawn; 

And  evening't  dewy  light 
Quiyera  in  tremulous  softness  on  the  sky-* 
Alas,  dear  mother,  for  thy  clouded  eye  1 

And  tho  kind  looks  of  friends 
Peruse  the  sad  expression  in  thy  face, 
And  the  child  stops  amid  his  bounding  raoe. 

And  the  tall  stripling  bends 
Low  to  thine  car  with  duty  unturgot — 
Alas,  dear  mother,  that  thou  sccst  them  not  I 

But  thou  canst  hear — and  love 
May  richly  on  a  human  tongue  be  poured, 
And  the  slight  cadcDCc  of  a  whispered  word 

A  daughter's  love  may  prove; 
And  while  I  speak,  thou  knowcst  if  I  smile, 
Albeit  thou  dost  not  see  my  {ace  the  while. 

Yes,  thou  canst  hear — and  He 
Wlio  on  thy  sightless  eye  its  darkness  hung. 
To  the  attentive  ear  like  harps  hath  strung 

Heaven,  and  earth,  and  sea ! 
And  'tis  a  lesson  in  our  hearts  to  know, 
With  but  one  sense  the  soul  may  overflow  1 

Ajcontmoui. 


BONO  FOR  MAT-DAT. 

It  is  May  I  it  is  May  1 
And  all  earth  is  gay. 
For  at  last  old  Winter  is  quite  away! 
He  lingor'd  awhile  in  his  cloak  of  snow, 
To  see  the  delicate  primrose  blow; 

He  saw  it,  and  made  no  longer  stay— 
And  now  it  is  May  I  it  is  Mmj  I 
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It  is  May !  it  is  May ! 
And  we  bless  the  day 
When  we  first  delightfully  so  can  say: 
April  had  beams  amid  her  showers, 
Yet  bare  were  her  gardens  and  cold  her  bowers; 

And  her  frown  would  blight,  and  her  smile  betray^ 
But  now  it  is  May !  it  is  May  I 

It  is  May !  it  is  May ! 
And  the  slenderest  spray 
Holds  up  a  few  leaves  to  the  ripening  ray : 
And  the  birds  sing  fearlessly  out  on  high, 
For  there  is  not  a  cloud  i"n  the  calm  blue  sky, 

And  the  villagers  join  in  their  roundelay — 
For,  oh,  it  is  May  !  it  is  May  I 

It  is  May !  it  is  May  ! 

And  the  flowers  obey 
The  beams  which  alone  are  more  bright  than  thej: 
Up  they  spring  at  the  touch  of  the  sun, 
And,  opening  their  sweet  eyes  one  by  one, 

In  a  language  of  beauty  they  seem  all  to  say — 
And  of  perfumes,  'Tis  May  !  it  is  May  I 

It  b  May  !  it  is  May ! 
And  delights  that  lay 
Chill'd  and  enchained  beneath  winter's  sway, 
Break  forth  again  o'er  the  kindling  soul. 
And  soften  and  soothe  it,  and  bless  it  whole; 

Oh,  thoughts  more  tender  than  words  convey 
Sigh  out,  it  is  May  1  it  is  May ! 

Anomtuoub. 
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THE  SILENT  OLKN. 


TbJH  Kilont  ;:lpn,  tliis  j»ilint  picn, 

Oil,  how  1  love  its  solitmlo  I 
Far  from  those  busy  hauntfl  of  men,  • 

Far  from  the  hcurtless  multitude; 
No  eye,  anve  nature's  sovereign  beam, 
No  breath,  but  b«>aycn's,  to  break  the  dream; 
No  voice,  but  yonder  babbling  streanti 

Dares  ou  tho  ear  intrude. 

The  peace — the  peace  of  graves  i»  here; 

Oh,  that  it  would  but  last ! 
But  man  lives,  like  the.waoiugyear, 

Till  joy's  last  leaf  is  past : 
His  bliss,  like  autumn  plants,  of  power 
To  flourish  for  a  transient  hour, 
y      V    bud  ripens  to  a  flower, 
t)n  the  wintjy  blast. 

Yr>n  alder-trcc — see  how  she  courts 

The  jtephyrs  as  they  stray ; 
Yet  every  breeze  with  whjch  she  sports 

Scatters  a  leaf  away : 
So  man  will  wreaths  of  pleasure  crave. 
Though  with  each  flower  a  thorn  she  gave. 
And  tho  last  leaves  him  in  the  grave, 

To  coldness  and  decay. 

How  fearfully  that  hollow  blast 
Kavcd  rouud  the  mouutains  hour; 

Ruffled  the  wave,  in  fury  pass'd 
The  heath — and  was  no  more  ! 

Such  is  the  fame  of  mortal  man — 

In  pride  and  fury  it  began. 

Yet  sooner  e'en  than  life's  brief  span. 
The  empty  noise  was  o'er. 

And  even  to  those  for  whom  is  spread 

Joy's  banquet,  richly  crown'd. 
This  world  is  but  a  gorgeous  bed, 

Where,  in  fast  slumber  bound, 
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Pomp's  gaadj  trappings  spread  beneath, 
They  dream  away  life's  fleeting  breath, 
Till  night  comes  closing  in,  and  death 
Dnws  his  dark  drapery  round. 

Henry  Neels. 


WHO  IS  MT  NEIGHBOUR? 

Thy  neighbour  ?     It  is  he  whom  thou 

Hast  power  to  aid  and  bless. 
Whose  aching  heart  or  burning  brow . 

Thy  soothing  hand  may  press. 

Thy  neighbour?     'Tis  the  fainting  poor, 

Whose  eye  with  want  is  dim. 
Whom  hunger  sends  from  door  to  door : 

Go  thou  and  succour  him. 

Thy  neighbour  ?     'Tis  that  weary  man, 
Whose  years  are  at  their  brim, 

Bent  low  with  sickness,  cares,  and  pain : 
Oto  thou  and  comfort  him. 

Thy  neighbour  ?    'Tis  the  heart  berefl 

Of  every  earthly  gem ; 
Widow  and  orphan,  helpless  left : 

Go  thou  and  shelter  them. 

Thy  neighbour  ?     Yonder  toiling  slave, 

Fettered  in  thought  and  limb. 
Whose  hopes  are  all  beyond  the  grave : 

Go  thou  and  ransom  him. 

Oh,  pass  not — pass  not  heedless  by : 

Perhaps  thou  canst  redeem 
The  bresiing  heart  from  misery : 

Oh,  share  thy  lot  with  him. 

Amontmovb. 


THE  END. 
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